nducteial 








and now remains 
That we find out the cause of this effect, 


(ir rather say, the cause of this defect, 


For this effect defective comes by cause;” 


Hamlet: Act Il, Scene 2 
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Scratch Test Proves Black Granite 
Vlost Durable Surface Plate Material 
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AT 30 MAGNIFICATION 
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GRANITE 


DoALL 
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Free 10 Day Trial Offer Allows 
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difference 
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FREE 10-DAY TRIAL OFFER! 


elect any one 
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° How Linear Programming Assists 
Practical Management 
Linea rogramming 
° ° manager's point of is both ar 
Linear Programming approach to the tor il or and 
statement ot these complicated 
problems and a set of mathematical 


procedures that enable him to nar 


Applications near as eoctes bis fo ew 


best course of actior stated anotne 
way, linear 


manager to 


HARRY T. SCHWAN 


. analy e i possible al 


solutions to the problen 


Methods Engineering Council, Pittsburgh, Pa 


@ select the 
under h 
limitatior 
Core ot the brightest spots on This is only a partial list of appli 

managements horizon today is a cations, but it does point out the 

new too! called Linear Program- type of problem upon which linea: 

ming. This new tool is already help programming is most useful. No 

ng management to make bette: tice that there are some common 

decisions on some of its most com characteristics in each one of these 

plicated problem If the applica problems 

tions that have already been made First, to make a decision on any 

an indication of it usefulnes of these problems the manage! 


likely me ot the ust consider a very large number to organi 


lanai 


aluable aid management of factor Second, these factors are be 
making » he d almost always inter-dependent so ning 
that the manager must considet nearly perspe 

them both individually and in rela ive nto the 
tion to each other And, third, the probler ! ‘ ‘ iis added 


manager i} faced with having to larity 


Programming is ise 
it adds precision to the proce 


on-making. It permits mar 


mov along a positive choose one solution or course of a more 


action knowing that that tion tron among several obvious problen it nha 


courses of action and perhaps se \ to causes rathet 


cours f action | he be it can do 
inder ji own present circun eral others which are not so obvious permanent 


It surely would take an unbelie top-gap « 


stance It provides management 
ably brilliant human mind to unde: We war 


with facts which are predicated upon 
a consideration of the total proble r tand, weigh, balance, and keep in 
rather than piecemeal ¢ mnsideration th prope perspective all of these 
f various parts of the problen actors, and to pick the best solutior 
In the past, most of us who have had 
Areas of Application to face these situations have done a 
yt of decision-making based on ¢« 
programming has alread perience, feel, intuition, hope, and 
applied with excellent and pure guesstimate We have had 
pectacula esults to deter to do this because we had no othe: 
tool that could add precision to our 
deliberations. The best human minds 
the most profitable manuf ' have not been capable of accommo- 
ng program dating with precision, problems imitatior 
which are this complicated Keting, pi 
the best inventory stratewi 


the effect of hanges in pu 


chasing and selling price 


vhether to make 


component part 
the most profitable product mix 
the best location of plants 


the best location of warehouse 


and distribution outlets 





J 


the lowest cost machine 


manufacturing schedule Figure 1—A Typical Production Planning Problem 
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manpower, and many other practi- 
cal operating factors 

The solution we obtain comes out 
in specific, how 
rnany shall we make—how shall we 
rnake them shall we make 
them. With this type of information 
we can plan the specific actions we 
will need to take to get the results 


quantitative terms 


where 


that are possible 
Finally and this is 
re-evaluate 


exceedingly 
important, we can oul 
plans and programs when conditions 
change or when we think they might 
change. This means we have a be- 
fore-the-fact 
after-the-fact tool 
have a tool that is practical in the 


tool as well as an 


It means that we 
ever-moving, ever-changing, busi- 
ness atmosphere in which we must 


make decisions 


Linear Programming in Action 


The best 
way 
to follow through a typical problen 


way to get an idea of the 
linear programming works is 
This problem illustrates how linea 
programming can be helpful in plan- 

Figure 
that con- 


ning tor maximum 
1 illustrates 
fronts us 
We have a plant that is capable 
and B 
products we have 
The na 
ture of the products is such that two 
but 


profits 
the situation 


of making two products, A 
To make 


available 


these 
certain facilities 
operations are required on each 
the first operation per- 
formed on Machine a 
Fig. 1 this Machine Group is desig- 
nated Ml. Fo 


ever we have 


must be 
Group 

operation 2, how 
three choices as to 
where it can be performed for eithe: 
product. We can use Machine Group 
2 (M2 in Fig. 1) on straight time 
Machine Group 2 on overtime (M2A 
in Fig. 1), or we can Machine 
Group 3 (M3 in Fig. 1.) 

what we 
to make it 
our management has asked us what 


use 


make 
with, 


Consid« ring can 


and what we have 


manufacturing program will provide 
the most profitable use of these fa- 
They tell 
of each product to make 
three 
alternatives to use 


cilities want us to them 


how many 
which of the manufacturing 


and how much 


profit this program will produce 


TABLE | 


Ho 


Profit/piece 
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TABLE Ii—Most Profitable Production Program as Determined Through Linear Programming 


Production Quantities 


Product A Product B 


200,000 
66,667 
200,000 


466 667 
Total 


Machine Hours Needed 


MI 400 
M2? 600 
M2A 200 
M3 


133.3 400 


Before we 


action, we 


can determine our best 
the ad- 
Table 


course of need 


ditional information given in 
I 

Naturally 
tion on how much time can be spent 
These 
the 
1000 


hours 


there must be a limita- 
to produce our two produc ts 


time limitations are given in 
We have 
hours Ml, 600 
available on M2, 200 hours of over- 
M2A, and 800 
hours available on M3 

The data in the center of the chart 
show 


ture 1000 pieces for each operation, 


right-hand column 
available on 


time available on 


the time in hours to manufac- 
on each product, and by each manu- 
facturing alternative 

On the bottom 
very important figures which give us 
the 
when it is 


line we see some 


unit profit for each product 


manufactured by each 
manufacturing alternative 
the ans 


remember 


look at wer to 
let's that 
has asked us for 


Before we 
this 
oul 
the 
program, and that no restriction has 
been placed on our ability to sell 
decide to We 


the restriction 


problem 
management 
most manufacturing 


profitable 


whatever we 
will 


later 


turn out 
build in sales 

The result of applying linear pro- 
gramming to this problem is given 
in Table I 

The largest possible 
tained when all machines are 
to make Product A. A lower profit 
will be made if any of Product B is 
produced despite the fact that the 
Product B i 


proht is ob 


used 


profit per 


} piece on 


Manufacturing Information on the Facilities Given in Fig. | 


1000 Pieces 


Hours 


Available 


Product B 


1000 
600 
200 
800 


1 60 





Mi & M2 
Mi & M2A 
M1 & M3 


I 


Facilities 
Used Profit 
$170,000 
40,000 
140,000 


$350,000 
Total 


Hours 
Avail 


otal Hrs 
Needed 


933.3 1000 
600 600 
200 200 
800 | 800 


As Table II 
indicates, the program which should 
be followed is 


much higher than on A 


e use M1 and M2 to make 200,000 
pieces of Product A which will 
give $170,000 profit 


use M1 and M2A (M2 on over- 
time) to make 66,667 pieces of 
Product A which will give $40,- 
000 profit 


use M1 and M3 to make 200,000 
pieces of Product A which will 
give $140,000 profit 


e the maximum profit is, there- 
fore, $350,000 

The time required of each ma- 
chine group to follow this program 
is also given in Table II 

The first interesting thing to note 
from the table is that we should use 
less than the total capacity of M1 in 
order to obtain maximum profit. If 
we fall into the trap of using all of 
Ml’s 1000 hours, we will 
proht 


lower our 
we simply succeed in build- 
ing up work-in-process inventory 
Next, look at the W column. The 
$283 figure opposite M2 means that 
we can increase our profit by $283 
for each hour of additional capacity 


we can provide on M2. It is particu 


larly can 


interesting to note that we 
from an extra 
M2 than 
straight time on 
hold 
have used all of 
on M1 

we have definite and specifi 
to what to do and how to 
The total 
basis for 


make more profit 


hour of overtime on from 
an extra hour of 
M3. These 

only until we 
capacity 


Thu 


answers a 


of course, 
the 


figures 


ay ailable 


do it for maximum profits 


time figures provide a 


planning manpower and mainte- 


The 


and time figures provide firm figures 


nance activities unit quantity 


upon which to base purchasing, 4in- 
We 


that wé 


1 
sale pion can 


knowing 
total 


ventory and 
these 
looked at 


that all of 


use figure 


have 


and 


oul problem 


oul and 


planning 
ill be cocrdinated a 


at maximum proht 


action wv id aimed 





TABLE 1it—Most Profitable Program if You Must Make 100,000 Units of Product 8 


Product 
Mi-M2 


200 000 
0 


Maximum Profit 


Sacrifice Profit 


Sacrifice Production 


M1-M2A 


Manufacturing Alternative Total 


Production 
Mi-M3 
12,500 212,500 
75,500 100 000 


$311,250 
S 38.750 
254.167 unite of A 


TABLE 1V—Most Profitable if Unit Profit Drops Nine Cents on Product A 


Product 
M1-M2 


200 000 0 


0 25,000 


Maximum Profit 
Sacrifice Profit 


Sacrifice Production 


Manufacturing Alternative 


M1-M2A 


Total 
Production 
M1-M3 
200 000 400 000 
0 25,000 


$309,000 
S 41,000 
66,667 units of A 


TABLE V—Production Capacities and Customer Demands Involved in the Problem of Fig. 2 


Plant Location 
; 


Chicago 
Boston 
Atlanta 


Warehouse Location 


Cincinnati 
New York 
Toronto 

Baltimore 
Knoxville 
Pittsburgh 


The Effect of Introducing Added 
Restrictions 


Let us look, now, at what our pro- 
gram might be with an additional 
restriction. Suppose that 100,000 
pieces of Product B have been sold 
and must be produced. All other 
conditions remain the same. The 
most profitable production program 
becomes that shown in Table III 


We see that our facilities are now 
used in a different way. Most of 
Product A is produced on Machine 
Group M1 in conjunction with M2 
Only a small amount is produced on 
Machine Group M3, and M2A is not 
used at all. Three quarters of the 
production of Product B is obtained 
from using a combination of Ma- 
chine Groups Ml and M3 with the 
balance coming from M1 and M2A 


The profit for this program is 
$311,250. By comparing this to the 
original profit of $350,000, we see 
that by producing 100,000 pieces of B, 
$38,750 of profit are foregone. In ad- 
dition, the number of Product A that 
will be available for delivery is re- 
duced by 254,167 


Capacity per Month 


5,000 units 
3,000 units 
10,000 units 


Monthly Customer Demand 


1,000 units 
4,000 units 
6,000 units 
2,000 units 
2,000 units 
3,000 units 


The questions now raised are 


“Are the customers to whom 
these 100,000 units of B were 
committed worth a sacrifice of 
$38,750 in profit,” and 


“If we give up 254,167 pieces of 
A, can we meet our sales re- 
quirements for that product.” 


Linear programming will not 
make a decision for us in this situa- 
tion, but it will certainly place in 
our hands a means of evaluating the 
consequences of our decision 


Forecasting The Effect of a Change 
in Selling Price 


Now, how is linear programming 
used as a before-the-fact tool? As- 
sume that we are progressing along 
the original program making none 
of Product B. Our sales manager 


forecasts that in order to stay com- 
petitive on Product A we will have 
to reduce our selling price to the 
extent that the profit per piece on 
Product A drops by nine cents. What 
should we do? Table IV gives the 
answer as developed by linear pro- 
gramming 

It now 
manufacture 25,000 units of Product 
B. This program yields a profit of 
$309,000. Our profit potential drops 
by $41,000 and we give up 66,667 
units of Product A. Had the original 
program been continued (466,667 
pieces of A, 0 pieces of B), the profit 
would have amounted to $308,000 
using the lower profit per piece. In 
this case we might decide to con- 
tinue with the original program for 
reasons other than greatest profit 
since the difference between the two 


becomes profitable to 


programs is so small. The advantage 
of going through the process ol de- 
termining the most profitable pro- 
gram is that it provides the means 
for determining what the cost is in 
terms of lost opportunity. For ex- 
ample, furthe 
selling price of Product A will very 


reductions in the 


more profitable to 
manufacture Product B—a 
which may not be quickly deter- 


soon make it 
point 


mined otherwise 

The item of greatest importance 
in basing decisions upon linear pro- 
gramming is that we are always 
looking at our entire problem rathe1 
than part of it. Our decision is made 
on the basis of factual information 
and in terms of over-all company 


profits 


A Problem Involving Distribution 
Costs 


Not all of management's problems 
are as broad as the one we've just 
discussed. For instance, scheduling 
in a machine shop can be done con- 
sidering only one department by 
itself. The following problem, illus- 
trated by Fig. 2, uses linear pro- 
gramming in a narrower sense to 
reduce an important item of dis- 
tribution costs 

The company in question manu- 
factures its products in three plants 
Pl, P2, and P3. It distributes its 
product through six warehouses, W1 
through W6. The president of this 





Plant Capacity 




















Figure 2—A Distribution Cost Reduction Problem 
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company is faced with reducing dis- 
tribution but he knows that 
today, at cannot do any- 
thing that might interfere with on- 
He 


wants 


costs 


least, he 


deliveries to customers 
stated, therefore, that he 
to obtain the lowest possible freight 
still keep his plant 


time 


nas 


Ca- 
and customer needs in bal- 
Tables V and VI present the 


are to 


costs and 
pacity 
ance 
information we need if we 
answer this problem 

Table V shows that the company’s 
three plants are located in Chicago 
Boston, Atlanta that thei: 
respective productive capacities are 
5,000, 3,000 10,000 
month 

Similarly, Table V 
locations of the company’s six 
the 
units per month needed by each for 
Cincinnati 


and and 


and units per 
the 


ware- 


presents 


houses and records number of 
distribution to retailers 
for example, requires 1000 units pet 
month to satisfy customer needs 
Table VI shows the freight costs 
for shipping one unit from each of 
the company’s three plants to each 
of the six warehouses 


TABLE Vi—Schedule of Unit Freight Costs 


Plant Warehouse 


The cost of 
tween Plant 1 in Chicago and Ware- 
Toronto 


shipping one unit be- 


house 3 in for instance, is 


two dollars 


A Solution Based on Lowest 
Freight Cost 


this 


let's see 


solving problem by 


Before 


linear programming what 
would happen if we decided to make 
all shipments on the basis of lowest 


Table VII presents the 
shipping schedule that would result 


freight cost 


This shipping schedule gives us a 
total $19,000. BUT 
can we meet our delivery schedule? 
because, as the 
called 


three times its 


freight cost of 
Obviously we can't 
shows P2 

] 


upon to produce 


figure would be 


capacity 


A Logical Solution 
Now let’s 


schedule that stays in line with plant 
the 


set up another shipping 


and at same time 


the 


capacity 


for 


pro- 


vides meeting of customer 
needs 

The typical 
start with the requirements of Ware- 


them the 


way of doing this is to 


house 1 and obtain from 
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TABLE Vil—Shipments Based 


Units 
Plant Plant 


Capacity 


5,000 
3,000 
10.000 


6000 


Total Freigt 


Only on Lowest Freight Cost. 


Shipped To 
Total of 
Ship- Cap 
ments Used 


we 


3,000 60 
330 
50 


3000 
10,000 
5,000 


it Cost $19,000 


TABLE VIII—A Solution Arrived at by Logic (The Typical Procedure) 


Units 
Plant 
Capacity 


w3 


5,000 
3.000 
10,000 


1000 
3000 
2000 


Total Freigt 


Shipped 
Total 
Shipments 
wa 


5,000 
3,000 
10,000 


2000 3000 


it Cost $39,000 


TABLE IX—The Best Solution (Arrived at Through Linear Programming) 


Units 
Plant 
Capacity 


Plant 
w3 
5,000 


3,000 


10,000 1000 


Total Freigt 


source that results in lowest freight 
charges. Then we would proceed to 
Warehouses 2, 3 
ering both the remaining plant ca- 
pacities and freight costs. Table VIII 
presents the results of following this 


and so on consid- 


logical approach to a solution 

One question of major importance 
Can 
ve set up a better solution and thus 
freight the 
Table 


remains unanswered, however 


below 


VIII? 


reduce our osts 


$39,000 shown in 


The Linear Programming Best 
Solution 


With linea 
determine whether ort 
better And 


we can determine a definite 


programming, we can 


readily not 


we can do more im- 
portant 
and specific shipping schedule which 
we will know 

Table LX shows the best shipping 


that results from applying 


is the best we can do 
scheduls 
linear programming 

We that the 


specified conditions and limitations 


know now unde: 
freight costs unde 


know 


e cannot lower 
$27,000. In 


many units should be shipped from 


Uw 
adition we how 
each plant to each warehouse in or- 
der to realize this cost 
With 


up with the best solution under the 


linear programming we end 


circumstances and limitations faced 


We can tell 


at the best solution 


have arrived 
If we decide to 


when 


Shipped To 
Total 
Shipments 
wa . we 


5,000 
3,000 
10,000 


2000 
2000 1000 


it Cost $27,000 


follow something other than the best 
plan, we can measure the cost of this 
the 
is, again, in terms of a definite and 
specific action. In this 
problem, for instance, we know ex- 
actly how many units to ship from 
each plant to each warehouse and 
we know that the best we can do in 
freight costs is $27,000 


decision. Furthermore, answer 


course of 


One of the and 


applications of 


most interesting 


useful linear pro- 
gramming is a reverse application of 
this shipping schedule example. By 
doing this in reverse, it is a relative 
ly simple problem to determine the 
best location of distribution or ware- 
housing points for a given product 
or combination of products 

These hardly 


more than a hint of the wide range 


two examples are 


of management problems upon 
can be 


no less- 


linear 
There is, of course 


which 
helpful 
ening of the need for good manage- 
but that judgment 
be supported with vastly 


programming 


ment judgment 
can now 
expanded insight into the complica- 
tions surrounding each decision 
Managers can look forward to much 
and “seat-of-the- 


in their work, and 


less “guesstimate” 
pants operation” 

much fact and 
their approach to the difficult prob- 
We are, indeed, coming 


more precision in 


lems ahead 





vard Business Review, May-June 5. W. W. Cooper and A. Charnes 
Transportation Scheduling by 
Linear Programming. Carnegie 
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closer each day to the time when 
management vill be less of an art 1954 

and more of a science 3. A. Charnes, W. W. Cooper, and A 

Henderson. An Introduction to 
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Hence 2x + 5y 19 for all (x, y) such that x 2y 8 
This provides an algebraic check that the feasi- 


| inear programming deals with maximizing or mini 
4 

9 9 ctune Gn + 5 : alee 
é, ¥ 2 gives <x Jy its maximum value 


mizing a linear function of several real variables y 3 


subject usually to the requirement that the variables ble point x 


be nonnegative and satisfy certain additional linea: 19 subject to the five stated constraints 


inequalities (or equations.) The following problem is 


an illustration, in miniature 
Example 2 


Example ] To minimize 8v + 3w subject to the five 


ow ‘ a straints 
To maximize 2 r Oy subject to the five constraints — 


x + 2y : 
Here the set of feasible points (u, v, w) satisfying all 


This problem can easily be solved graphically since just five constraints is a pentahedral region bounded by the 


The set of feasible points planes u= 0, v = 0, 0,u + v 2, 2v W 5. It 
consists of the positive octant (u = 0, v 0, w = 0) with 
two prisms removed, the one bounded by the three 
ry 2, u 0, v 0 and the other by the 


two variables occur in it 
(x, y) satisfying all five constraints is a pentagonal 
region bounded by the y-axis (x = 0), the x-axis (y 
0), and the lines x 4.x + 2y 8. y 3, as shown in planes u 

Fig. 1. The function 2x 5y, which is to be maximized three planes 2v + w 5, Vv 0, w 0. It possesses 
is represented by contour lines (broken) along which it three corner, or extreme, points 

takes the values 5, 10, 15, 20, as indicated. We see that 

the desired maximum seems to occur at the corner de- (0, 2,1), the intersection of u 
termined by the intersection of the two constraint lines (2,0, 5), the intersection of u 


\ 3 (0, 2.5,0) the intersection of 2v 


namely, at the point x = 2, y 3, for which 
oY 19 


In order that this be the desired maximum it is neces 
sary that the contour line 2x SY 19 should not enter 
into the interior of the pentagonal region of feasible 
points. (Figure 2.) Hence the vector (2, 5) normal to the 
contour line 2x + 5y 19 must belong to the “angle” 
spanned by the vectors (1, 2) and (0, 1) normal to the 
constraint lines x + 2y 8 and y 3, respectively. That 
is, there must exist nonnegative coefficients v and w such 


that 


v(1, 2) w(0, 1) 


which requires 








ev 
The nonnegative solution v 2, w 1 of this pair of 
auxiliary equations yields the breakdown 


19 = 2(x + 2y 8) + (y 3) Figure | 
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functior product of (2, 5) with (x, vy), ni ly 2) Vv, subject 

takes the to the individual components o x, 5 being nonnega 
sure that the tive and to the inner products of the rows (1, 0), (1, 2) 

point , nini t \ 3w subject to the i 1 (0, 1) with (x, y) not exceeding and 3, respec 
five cor ! it is necessary t s the vector ively. Example 2 pertains to inne! ! s columns 
(4.8.5 ormal to the ! » 41 \ 3V in the scheme with the initial co “ we 
eek a point or vector v, Ww) that minimizes the inner 

t of (4, 8, 3) wi v, W), namely 4u 8\ 

ibject to the inner products of the columns 


and (0, : with ) being not less than 


produ 


pectively, al to the ndividual « mmponents 


being nonnegative 


The solutions already obtained F be readily checked 
by substitutir g in the scheme 


setting Zz 


The solution x ‘ 3, with 2 2 ’ ] the break 
down 


fu 


Hence \ JW : r all w) such that The final ) the two solutions ag st one 

u \ 2, 2V Ww 5 l “his provides an alge another by torn g the inne! product of G ») with 

braic check that the feasible point (0 2.1) gives 4u Sy 2,3) and « 8,3) with (0, 2.1). Both inne: produc ts 
| 


3w its minimum value 19 subject to the five stated 19, the common maximum and minimum. Thi 


constraints ompiete the check 


Interrelation of 1 and 2 General Dual Linear Programming Problems 


By now it should be evident that Examples 1 and A general paic of dual linear programming problem: 
are closely related. They involve the same data and have presented b ar matrix scheme 
a common optimum value, 19. Moreover, a check of the 
solution of either one rests on a breakdown in term )) 
the solution of the other. The commen structur 
two problems is exhibited conveniently by the 
scheme of “detached coefficient 


oblem is to find a vector 


; 1darimizes the inner! yrodu t 
Example 1 pertains to the inner (dot or scalar) product | 


of rows in this scheme with the initial row (x, y); we 


seek a point or vector (x, y) that maximizes the inne 


4(2,5) 


idual 


~~ 2x5 y=19 e =1,2...m) (4) 
xt+2y =8~ 


Figure 2 ( : and (4) alled feasible. The test 


that Satish the m n constraints 
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ible yields the desired maximum eeks a “price vecti 


whether a fea 
or minimum is ollowing “fundamental es the total accounti: 


theorer 


THEOREM 1. / masible X tj solution of the 
stated martmum ("row j } (“column”) 
problem if, and only if, there 
such that B-U C-X 
Since the | f the olution vector X 
“teat Ver ) ) in this Theorem are 
able, | een that the test vector 1s act 


tion to minimum or maximum probi 
) either both problems posse 


The onditior 


stated 


THEOREM 2. Solutions X and U ezxis 
/ re both feasible f both pos 


pro len 


vectors 


these theoren i na basic theor 


vhich state Mu rmmogeneou iinei 


tter 0) 


tem | 
ior 


all solutions 
i ied to 
if tre ; orn 
Example of the General Problem lied : + econd 
applied to minim 
As an application of ear programming ' try ve 
follow ing Actiz ity Analy is proble m 
nh Way ("activiti } ) j } i igi } if con 
modity from availabl. ‘ ‘ rims ‘ nod THEOREM 3. X and U a 
Let ru j ind 
) they 


rangian functu 


fundamental d 


mum as regard 


pect \ y i i ] ol ] j 
regards all nonneae 
tiv ty 


init of ‘ : 


he quai of th This theorem 


stock of the ith material t 

commodity made by of the h acti y, and , 
: . activit inal 

(x) the number of unit 

taker The tn ASSUTMNI 

problem is to find an 


x.) that will maxim 
xX 
subject to the m constraints (1), abov } avi continue 
able stocks of the m materials and } De an -" nt 
(2) above. set by the natural in pos \ egati of Standard 
i ing pioneet! 


activity levels 
nples metnoc 


account 
price ot 


mate rials 


The d ia 
shadow 


scale whos 


the paper or 
Gaie, H. W. Kul 
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Ways of Improving Decisions 


a oundel Howe Vel if management i «ey 
These are sever = oe i on which many idgments can eral factoris and core ot ware 
a lw. , a problem will arise immedi 
to how much 

hould ship to each warehou 

order to minimize shipping cost 
Complex situations can easily get 
of hand because of the sheer 
nitude of the number of possible 

action. ¢ 

obabilit nent. It has been ap; 
—_ and —_ cat os Wii ehou t and 00 ‘ i tor 
dampen we — : aereune volve 5,000 possible ship 
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duct and 0 machine 
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cheduling 1 products 


machine can make 


icts and Zo type ol tax 
i olve | 600 allocation 
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include linear 


methods 


regression, nonlinear regression, dis 


statistica 


criminant functions, and factor anal- 
ysis. However, it can be considered 
broader in a way than these tech- 
niques because it obtains answers 
subject to technical and managerial 


conditions and limitations 


This type of matrix analysis calls 
for the formulation of the problem 
in terms of one or more linear or 
straight-line relationships, for 
quantification of certain restrictions 
or restraints which exist or which 
tnust be imposed, and for the formu- 
lation of some maximizing or min- 
imizing function. If these, and cer- 
tain other conditions are met, then 
a unique solution of the problem 
can be obtained. If the relationship 
is nonlinear, then it is possible to 
use a linear relationship as a first 
approximation. However, research 
on nonlinear functions is progress- 
ing so that some think the term 
‘linear’ programming is too narrow 
and hence are suggesting a more 
general term such as “mathematical 


‘1,2 


programming 


An administrator uses very simple 
linear methods in order to solve 
certain problems. When he says that 
with twice as many personnel he 
will need twice as much office space, 
and twice as many typists, and twice 
as much paper, he is using simple 
linear relations to solve a problem 
Many of these linear relations may 


be used as the basis of decisions 








without the administrator becoming 
aware of the fact that he is using 
linear methods. Linear programming 
enables the administrator to go 
much further than these simple re- 
lations and to deal explicity and 
quantitatively with problems in- 
volving not only many variables but 
several conditions and restraints as 
well, where it is difficult if not im- 
possible to make the proper allow- 
ances on the basis of intuition o1 
experience 

Despite the fact that linear pro- 
gramming is most useful and effec- 
tive in solving complex problems 
which cannot be solved in any other 
way, it can also be applied to some 
very simple ones, or to certain parts 
of a complex problem. The purpose 
of this article is to illustrate by 
means of fairly simple, but still quite 
realistic problems, just how the 
method is applied. It is kept simple 
in order that elementary arithmetic 
and algebra can be applied, and in 
order that the solutions in three in- 
stances can be illustrated on simple 
graph paper. In this way it is hoped 
to indicate how the method can be 
applied to more complex problems 
such as those discussed in the list of 


references attached 


A Travel Problem 


Assume that a person desires to 
make a trip of at least 1,000 miles, 
and that he has to use both a bus 
and a train. Assume that the aver- 


age speed of the bus is 40 miles pet 


Figure |—Grapbic Solution of the Travel Problem 


hour, while that of the train is 50 
miles per hour. Assume further that 
the traveler cannot spend more than 
ten hours on the bus nor more than 


15 hours on the train. Assume also 
that the travel cost per hour is twice 
as much on the train as on the bus 
The problem is to determine how 
many hours to travel by bus (x,) 
and by train (x,) so that the total 
transportation cost (to a passenger) 
is minimized 

We can formulate the problem in 
quantitative terms as follows 


Basic relationships and condi- 


tions 


a. 40 x, 50 xX» distance 
(which mu 


ceed 1.000 miles) 


t equal or ex 


x, has to be equal to or less 


than 10 hours (x, 10) 


x, has to be equal to or less 
than 15 hours (x, 15) 


2. Minimizing function 


a. X; 7 2X» a total cost 


(which must be a minimum) 


The graphic solution of this prob- 
lem is shown in Fig. 1. First we plot 
on regular graph paper the straight 
50 x, 1,000. Then we 


10 and x, 15 


line 40 x, 
draw the lines Xx, 
These three lines intersect and form 
the triangle ABC, any point within 
which meets the conditions of the 
problem: the distance must equal or 
exceed 1,000, the hours on the bus 
must be ten or less, and the hours on 
the train must be 15 or less 


This means that there are an in- 
finite number of solutions since there 
are an infinite number of points with- 
in the triangle. We obtain a unique 
solution by making use of the min 
imizing function, which can be writ- 
ten as follows: x, 2X%_ + a. 
This is a family of straight lines of 
slope —2 since the value of a is not 
specified. We imagine that this fam- 
ily of lines is drawn on the chart; one 
such line in the family is shown 


Then we find where the line in this 


family intersects the triangle and at 
the same time the intercept a has the 
least value. This is at point A. Hence, 
the values of x, and x, at this point 
will meet all of the conditions of the 


problem including that of the min- 
These values are 
12 hours 
Substituting these values in the dis- 
gives 1.000. while 
substituting them in the cost func- 
tion gives 34. Other values of x, and 


imizing function 
x; 10 hours, and x, 


tance equation 


x, will give a smaller value for cost 
but they will not meet the other con- 
ditions of the problem 
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This problem differs from the or- 
thodox problem in time, speed, and 
in several ways Certain 
limitations are placed upon both var- 


distance 


iables and constants: this leads to the 
use of inequalities as well as to the 
use of equalities Furthermore, a 
minimizing function is introduced in 
order to obtain a unique solution 
since the use of ineq ialities leads to 
boundary conditions which include 
an infinity of solutions 

It is interesting to note that if the 
cost function \ the reverse, that 
is 2x, + x a, or X, 1 Xs 

a, then the 
minimum value of a when this line 
through point C, and the 


answer under these conditions would 


cost line would have a 


passed 


be x, 6.5 hours, and x, 15 
What this means is that if the 
slow method of ravel is also the 
most costly, then one will tend to 
spend the maximum allowable time 
on the fast method: in this case 15 


hours 


hour S 


It is important to note also that if 


the slope of the cost function is ex- 
actly the same as that of the distance 
function, that is 1.25, then any 
point on the line between points A 
and C would satisfy all of the condi- 
tions. In such a case whether one 
selected the values of point A or the 
values of point C, or the values of 
some point between them, would be 
decided on some other basis 

In the foregoing problem if the 
slope of the cost function exceeds 

1.25 then point A will be selected, 
while if the slope of the cost function 
is less than —1.25 point C will be 
The slope of the first cost 


function is 2 so point A is selected 


selected 


while the slope of the second cost 
function is —% so point C is selected 


A Tax Problem 


One of the major difficulties en- 
countered in applying linear pro- 
gramming is that of defining the 
This is difficult for several 
In the first place there are 


problem 
reasons 
many ways of stating the same gen- 
eral problem since it usually has 
many aspects. There are many dif- 
ferent ways of measuring relative 
Much will depend 


upon what characteristic or charac- 


effectiveness 


teristics are to be minimized or to be 
maximized. Furthermore, one must 
guard against the tendency to force 
a problem into the linear program- 
ming mold just for the sake of mak- 
ing linear programming applicable 
It is necessary therefore to make a 
realistic analysis of the problem; this 
requires close cooperation with ad- 
ministrators and other 

familiar with the problem 


specialists 
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However, this should not prevent 


one from applying linear program- 
ming to the more simple aspects of a 
complex problem, particularly in the 
initial stages of application. By gain- 
ing experience in applying the meth 


aspects it wil be 


od to the simple: 
possible to do a much better job in 
defining and solving more compli 
cated problems 

In order to illustrate how the 
method can be applied to a common 
type of problem we have selected 
the problem of determining how to 
allocate 


field examinations and office audits 


hours of work as between 


of tax returns. The relationships and 
conditions and data (which are ficti- 
tious) are given below. It is obvious 
that the solution of this problem, or 
no better than the 


conditions and data 


any other, can be 
re lationships 


from which it is derived 


Tax change r hour Minimum 

Type amount of 
of tax tax change ti 
eturn iel ‘ be corrected 


/ $ 750 
B } 1.00 
GS 600 


It is assumed that 
goal a certain amount of tax erro! 
(in dollars) to be corrected for each 
of the three types of tax returns. It 
is assumed that we know or can ¢ 
timate the average amount of tax 
change per hour for each type of r 
turn for each type of examination 


and the cost per hour for field audit 


relative to the cost per hour for office 


audit. For 
it is assumed that it costs three times 


purposes of illustration 


as much per hour to make a field 
audit as to make an office audit 

We want to determine how to al 
locate hours of work as between the 
two kinds of audit 
tionships specified with the proviso 


given the rela 


that total cost must be a minimum 
Let x, stand for the hours to be spent 
on field audits and x, for the hours 
to be spent on office audits. Then we 
have the following relationships 


For type A returns 
100 x, + 125 x 
For type B returns 
330 x 100 x 
For ty pe C returns 

100 x, 60 x 600 


a (must 


minimum) 


solution is shown in 
three lines of 


The graphi 
Fig. 2. We draw the 
relationship using equalities, one for 
type A returns, one for type B re 
turns, and one for type C return 
These 
as shown in Fig The heavy brok 
en lines ABCD show the 
point bel« 


three straight lines intersect 
) 
boundary 
thes« 


lines will not meet the conditions 


conditions any 


any point above these lines will. A 
unique solution is obtained by im 
posing the cost function which must 
be minimized; that is the value of the 


Figure 2—Graphic Solution of the Tax Problem 





intercept a must be a minimum 
value will be a minimum, when a 
when the 


other conditions are met 


cost line through point . 


Hence the 


3 ] hours 


passes 


desired values are x, 


and X, 19 hours 
Note that these values represent the 
point of intersection of the lines for 
B returns and type C return 
obtained by 


ing simultaneously the two equations 


type 
and hen © can be solyv- 
for these lines 

that for every 
thes« 
hours 


These values show 
eight hours spent 


three kinds of 


should be 


examining 
returns 3.1 
field 


spent on 


spent on examina- 
19 hours office 
audits, in order to meet the specifica 
Note that this ratio ap 
plies to each of the three types of re 


tions and 
tions given 
turns, and that it is assumed that the 
supply of each type of return will 
this 


minimum 


not be exhausted. Furthermore 
ratio is not changed if the 
amount of tax change in each case i 
any constant multiple of the amount 


given 


An Automobile Production Problem 


In the preceding problem interest 
centered in meeting minimum quota 
with the minimum cost. In the pres 
ent example, adapted from one used 
by Dorfman 


balanced 


centers in 
but 
The 


essential 


interest 
obtaining production 


with gross profit maximized 
method and procedure are 
ly the same as that given in the pre- 
ceding example 

Suppose that an auton obile manu 
company ha ty to 


facturing capac! 


heccereces 


‘ 
‘ 
o 
, 
. 
‘ 
‘ 
‘ 
. 
* 
‘ 
‘ 
‘ 


produce automobiles and trucks, and 
that the 
(A more 
one in which the 
make tw 


automobil: } 


capacity is interchangeable 
realistic situation might be 
manufacturer ca 

the same basi 


it y fo 
25, 000 


models of 
The « 
equivals nt to 
35,000 


apa 

tampings is 
. | | 

automobiles or trucks 


month 


engines 


pel 
30 000 
20.000 


capacity Is 


The engine apacity is 
for automobiles o1 
for trucks Assembly 
15,000 trucks or 23,000 
profit is 
$250 


opile 


auton 
The gros $300 per automo- 
truck 


The problem is one of determin- 


bile and per 


ing how automobiles and how 


many trucks 


many 
should be manufactured 
month in order to 

profit The basi 
as follow 
(trucks) are 


maximize 
equations are 
(automobiles) 
in units of 1,000: 


M he it xy 
and x 
Stampings 875 
Engines 600 
Assembly , 2 
15 

Maximizing 


300 x, 


function 


200 x 


first 
or the a 


two equations 
that 


re hange able 


umption capacity Is 


perfectly inte betweer 


the two product 
The graphic 
Fig. 3. The 
x, Is pl itted vertically 
ber of trucks x 
tally The first 
plotted on the 


critical boundar 


olution is shown in 


number of automobiles 
and the 


is plotte d horizon- 


nul 


itions are 
the 


con- 


four 
chart, and form 


line ABCDE 


eq 


Figure 3—Graphic Solution of the Automobile Production Problem 


The yz 


ill have ar 


four segments 


sisting of 


axXimul! 


profit function 


value of p, : h ame time that all 


met 


He nce th 


other conditions are being 
it passes through point C 
values of x, and for the 
are the \ 
2) 500 


sired they are 


and 6.400 tru 


automobDl 

respectively 

mum gross prof F 300 

250 6.400 or $7.750.000 
Note that the values « 

can be obtained b 

eously the first tv 

this way the 

obtained algel 


A Shipping Problem 
A mor 


whk h has be er 


] 


complicated 
attacked by 
linear programming is the 
or transportation problem 
nature of this problem can be state: 
as follows given the capacity 
each of a number of 
tered over a geograpnic: 
given the requirement ota 
of warehouse yr customers) 
amounts shoul 
factory 


each each 


that 


customer so ty 
attained 
but at ame 

at a 

In order to illustrate 

followed in solving this type 
problem we shall 
but fictitious problem in which two 
factorie furnis! 
consun y units 
The 


requi! 


Capa 
req iirement 
time the 


mini 


dure 
consider a simpl« 
products to four 
uch as warehouses 
or store t 
tories, the 
houses, and the cost of shipping 

unit of product from each factery 

en in Table I 


The probl ™m is how to di tribute the 


ement 


eat h \A areho ise. are gir 


nr duc ti 


capacity | war 


TABLE | 


Basic Data 


| 


The 
simple ; an be 


but a 


solutior of th | 
easily more gene! 
will be applied because 
ployed to solve con ple 

lution is not s 


The 


procedu! 
in several steps 


where the 


so obv 1oOu 
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a tentative or trial » must subtract x in cell B-2 It will be observed when the com- 
total production to 1 ord to maintain a row total of parisons are made with cost values 
st subtract in Table I that all values in empty 

aintain a »| are now less than the corre 

f 10,000 ponding values in Table I: 15 is less 


nust add than 16, 18 is less than 29 and 35 is 


keep th less than 49. This means that we now 


arginal lor plant 2 have the allocation which will result 
at 5,000 in the minimum total shipping cost 
in weenie odie of (Table II) 

, 000 in cell f in making the foregoing test 
cell is found with a cost v 
than the corresponding value 
in Table I, then the procedure 

utlined above is repeated actual 
the proced ire is rept ated until all 
t value in the empty cells are 
( than the corresponding value 


in the basic table (Table I) 
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Operations Research for Man- 
agement, edited by J. F. Mc- 
Closkey and Florence N. Tre- 
fethen, Johns Hopkins Press 
Baltimore, Md 


A. 5. Manne, 
gramming for Gasoline Blends 
The Rand Cor- 
Santa Monica, Cali- 


fornia, 1953 


poration 


B. References emphasizing the 
mathematics of linear program- 


ming digital computer,” Proceedings 


Kurt Eisemann, Linear Pro- 
International Bus- Part I. Dantzig,: Orden, and 
iness Machines Corporation, 


> a 1 9 Applied Science Division, New 
pany,” Econometrica, vol, 22 York: 1954, 


gramming, 
42 
Symposium on Linear Inequal- 


ities, US.A.F. SCOOP publi- 
cation No 10, Washington, 1952 


Report p-383 


tems of linear inequalities on a 


of the Association of Comput- 


Machinery, Pittsburgh, 


Notes on Linear Programming, 
The Rand Corporation, Santa 
Monica, California,. 1953 


Wolfe. “The generalized sim- 
plex method for minimizing 
pages a linear form under linear 
inequality restraints.” 


Part II. Dantzig and Orden, 
“Duality theorems.” 


Part HI. Dantzig, “Computa- 


Concave Pro- f 
, tional algorithm of the sim- 


plex method.” 


Proceedings of the Second 
Symposium on Linear Pro- 
gramming, Washington, D. C.., 


Alex Orden, “Solution of sys- Jan. 27-29, 1955. 2 vols. Na- 


tional Bureau of Standards and 
US Air Force 





Local Section News 





“, . . BUT NOT FORGOTTEN” 











On Jan. 18 the section attended an 
exhibit and lecture on “Civiliza- 


ALBUQUERQUE 


tion through tools” in a joint meeting with members of 
the New Mexico Council of Technical and Scientific So- 
cieties. This exhibit, which was presented by the Wilkie 
Foundation of Des Plaines, Ill., covered the development 
of tools embracing an estimated time span of one million 


years 


ALLENTOWN 
-BETHLEHEM 


The first class of the section's “Prac- 
tice of quality control” course was 
scheduled to start on Jan. 9; how- 
ever, this class was cancelled because of a severe ice 
storm in the area. The following Monday, Jan. 16, the 
class got off to a better start with 37 members register- 
ing for the course. Miss Bonnie Small will again be the 
instructor with four members of the section assisting 

A plant tour of the Carpenter Steel Co., Reading, Pa., 
on Jan. 11 was enjoyed by 57 members and guests. A 
dinner at Leshers Hotel in Reading preceded the tour 
Chairman Dave Roberts conducted the business part of 
the meeting and G. Brumbach gave a short talk about 
the products and plant facilities of the Carpenter Steel 
Co 
BALTIMORE The January meeting was held at the 
Johns Hopkins University. Our guest 
was E. G. Paterson, director of quality assurance, Bell 
Laboratories, New York, N. Y. Mr. Paterson’s subject 
was “The Bell system of quality assurance plan.” Before 
the talk, the officers and executive committee had dinner 
with Mr. Paterson as our guest at the Hopkins Faculty 


Club 


BINGHAMTON On Jan. 10 R. M. Hofstead of 
Bristol Lab., Inc., Syracuse, N. Y 
spoke on “Design of experiments.” Everyone in attend- 
ance enjoyed Mr. Hofstead’s fine presentation 
The section is again sponsoring a course in basic 
quality control at the Union-Endicott High School. The 
course will last for 12 weeks and the instructors are 
Charles H. Rubin and John Schneider 
BIRMINGHAM At the January meeting, R. V. Flint, 
chief industrial engineer-basi« 
standards, U. S. Steel Corp., Pittsburgh, was guest speak- 
er before an audience of nearly 200 persons. Mr. Flint’s 
talk was on the subject “Multiple correlation of blast fur- 
He described how punched card tabu- 
lating equipment had been used to do much of the calcu- 
lations involved in the analysis of 10,000 observations to 


nace variables.” 


determine the effect upon blast furnace coke usage of 
approximately 15 significant variables. This joint meet- 
ing was the largest in the history of the section 
Twenty-three students are enrelled in the section's 
course on quality control in which six of the section’s 
members are participating as instructors and lecturers 


On Jan. 30 a problem clinic concerning 
components of variance, sampling in- 


BUFFALO 


spection, and work measurement for incentive payment 
was held at the University of Buffalo. Featured guest 
speakers were M. Dale Fimple, Bell Aircraft Corp.; Al- 
vin R. Haven, Trico Products, Inc.; and F. V. Herr and 
P. Sheehe of Dayton Malleable Iron Co 


Jack C. Werner, senior associate 
of Werner Textile Consultants in 
Larchmont, N. Y. and Atlanta, Ga., was main speaker at 
the Jan. 10 meeting held in the Continental Screw Co. in 


BUZZARDS BAY 
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New Bedford. A well attended dinner at the New Bed- 
ford Hotel preceded the meeting with members and 
guests coming from Fall River and Taunton. Mr. Wer- 
ner’s subject was “Management-communications.” He 
indicated how management will be drawing increasingly 
on the specialized knowledge of mathematicians, psy- 
chologists semanticists, and social scientists in compos- 
ing effective patterns of communications 

The section is sponsoring a basic course in quality con- 
trol consisting of eight-two hour lectures given at Berk- 
shire-Hathaway in New Bedford. Among the instructors 
are Peter Freedman, Kenneth V. Chace, Walter Nichols 
and William Hammerly 


Instead of holding a regular meeting 
in January, all section activity was 


CINCINNATI 


centered on the 5th annual all-day conference held in 
the Hotel Sinton on Jan. 28. This conference was some- 
what different from the four previous ones in that it was 
arranged around a workshop type of program. These 
workshops were six in number, each devoted to a sep- 
arate major field of interest, namely aircraft, electrical 
equipment, metal products, foods, chemicals, and phar- 
maceuticals, administrative applications, and paper and 
fibre. Each workshop was directed by a well known 
authority in each field of endeavo1 

All agreed that this was one of our most interesting 


and successful conferences to dat 


CINCINNATI The regular monthly meet- 
Hamilton Subsection ing was held on the evening 
of Jan. 11 in the main con- 
ference om r the Whirlpool-Seegar Corp Estate 
Division, with Don Markel, Bob Merrill, and Paul De 
Selms of that company acting as hosts 
In spite of the in lement weather, a fair size group 
attended the meeting and all enjoyed the “down-to- 
earth” talk by Ken Henry, general superintendent of 
manufacturing, G. H. R. Foundry Division of Daytor 
Malleable Iron Co., Dayton, Ohio 
Mr. Henry, vice chairman of the Dayton section, spoke 
on the subject “Quality control in the foundry” and 
elaborated on ie use of this relatively new SQC tech 
nique as a mani ment tool to generally imaprove indu: 


ind management 


CORNING Jam L. Huff of Optical Gaging Prod 


Rochester N Y delivered a 


lecture on In pection by optical pro 


-ELMIRA 


jection n on at the Jan. 10 meeting of the section 


held in Corning. Appr: 
re present as Mr. Huff showed movies and slides in 


order to de monstrate the various type ot opti al gauges 


cimately 75 members and guest: 


used in Indust! 


The regular technical meeting wa 
held on Jan. 12. The program con 


isted ol a panel dis« ussion, on the 


DALLAS 
-FORT WORTH 


subject, “Reliability and quality control.” Panel mem 
bers were H. B. Epstein and M. R. Seldon, Chance 
Vought Aircraft, and R. J. Hendrickson and H. D. Brad- 
shaw, Convair-Fort Worth Division. Dr. A. W. Worthan 
Chance Vought Aircraft, acted as moderator 
Outcome of the ect sponsored training 

Basic instruction in 
will be concluded Feb. 21 was most gratifying. Applica 


quality control 


tions for 82 new members have been submitted to the na 
tional ofiice as rect result of this training school 
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The January meeting featured a joint 
meeting with the Central Pennsylvania 
section of the American Chemical -So- 
ciety at Bucknell University on Jan. 17. Dr. Lewis 
Fowler of Monsanto Chemical Co., St. Louis, Mo., im- 
pressed everyone with his talk on “Precision and ac- 


DANVILLE 
‘SUNBURY 


curacy in chemical measurements.” 


DELAWARE Norbert L. Enrick, associate professo 
at the Institute of Textile Technology 
at Charlottesville, Va. was the principal speaker at the 
January meeting. In his talk on the subject “Process to 
process variations analysis,” Prof. Enrick presented a 
comparatively new, simplified statistical technique for 
determining within-machine ‘and between-machine 
Variation in the subsequent processing stage for compari- 
son with actual performance 

DENVER The section met at the Town House Sup 
per Club in Aurora, Colo. for the Jan. 12 
meeting. Following a fine dinner, Henry J. Jacobson 
gave a significant presentation of the subject, “Quality 
control by infiltration.” Mr. Jacobson is a Fellow and a 
national director of the society and is presently the 
quality control manager of the Schaible Co., Cincinnati 
His wide experience and technical background provided 
the section with one of the best programs olf the year 


The fifth regular meeting of the Atlanta 
group listened attentively to a talk on 
Queuing (waiting line) theory” by Dr. J. J. Moder, Jr 
of Georgia Institute of Technology This program had 


GEORGIA 


to be changed at the last minute due to the illness of 
Dr. George M. Brown, of the Georgia State College of 
Business Administration 

The basic course in quality control that is being given 
each Monday night at Georgia Institute of the Technolo 
gy has 33 students being taught by Donald S. Holmes 
This is to be followed by a basic course in statistics, aiso 


in the School of Industrial Engineering 


ERIE On Jan. 11 Herbert Mitchell of Turco Products 
Inc. presented a program entitled “Flaw loca 

tion A scheduled sound motion picture failed to arrive 
grounded at the Chicago Airport due to weather 
Herb’s lively demonstration made for one of the bette: 


meetings 


Arthur Bender, Jr., president of the 
society, addressed the section mem 
bers at a dinner meeting held at Bill 
Stern's Steak House. Approximately 75 members and 
guests from Muskegon and the Grand Rapids section 
attended.* Mr. Bende: topic “Qwik-C 


method of determining the characteristics of a frequency 


GREATER 
MUSKEGON 


or a graphic al 


distribution, was well received and was followed by a 
question and answer period After the meeting, Mr: 
jender met with the Greater Muskegon board members 
to greet them personally and brief them on ASQC 


activitie 


Walter Blickle of the Cummins 
Engine Co., Columbus, presented 


INDIANAPOLIS 


i pirited . ym titled A new look at a quality 
13 TI is ke ‘I § about how 
iccessful quality 


ntrol program on De 
Cummin with a veloped 
ontrol program took a ‘w look” and embarked on a 
new program to attain even bette: quality of design and 
better quality of conformance in the future. The slides 


howing Cummins Diesels at work in primitive countries 
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gave the audience a dramatic understanding of the reli- 
ability such equipment must possess 

The “Indiana Clinic” offered by the section on Jan. 27 
at Butler University was so successful it will become an 
annual affair. The program was planned to attract wage 
incentive and administrative people to membership in the 
society. The interest was evidenced by the 95 percent paid 
in advance sale of reservations. The effectiveness, mem- 
bershipwise, is not known at this time 

Dr. J. M. Juran delivered the main address at the 
banquet. Dr, Juran’s talk was entitled “Quality control 
grows up.” His message might be summarized as an 
appeal to quality control men to attack the important 
problems, the problems that demand leadership, since the 
solution can only be reached through the joint effort of 
many people, and to spend less time devising elegant 
solutions for minor problems. 

Over 225 people attended the clinic, with visitors com- 
ing from four states. It was co-sponsored by Butler Uni- 
versity, the Society for Advancement of Management, 
The Indianapolis Chamber of Commerce, and the Retail 
Merchants Association of Indianapolis 


On Jan. 12 J. Edward Hoag- 
land, quality manager of the 
Indianapolis plant of the Ra- 
dio Corp. of America spoke on “Quality control in the 
electronics industry.” Mr. Hoagland explained the manu- 
facturing processes and the quality control techniques 
used to insure quality vacuum tubes for the radio and 


INDIANAPOLIS 
Columbus Subsection 


television industry 


Lloyd A. Knowler of the University 
of lowa was the guest speaker at the 
Jan. 11 meeting. Following the dinner and business 
meeting which was held at the Blue Hills, Mr. Knowler 
presented in his usual entertaining style, his subject 
“Statistical quality control.” 


KANSAS CITY 


The program of the January meeting 
of the section was conducted by per- 
sonnel of Northrop Aircraft, Inc. R. S. Catlin, director of 
quality control and Jack Mannion, assistant director of 
quality control, presented Northrops answer to the re- 
liability problem. This answer provided an excellent unit 
history and made a surveillance inspection program ex- 
tremely practical and positive in many areas where only 


LOS ANGELES 


100 percent inspection had been used in the past 


MICHIGAN The dinner meeting and dance, sched- 
uled for Jan. 21 was held as planned at 
the Park Shelton Hote!, Detroit. Approximately 40 mem- 
bers attended with their wives, who were briefed on 
quality control methods suitable for home use by D: 


E. C. Yehle from the University of Michigan 


MICHIGAN The January meeting was 


Wolverine Subsection held at the Post Cereals 
Club House, Battle Creek, 


on Jan. 6. “Principles of acceptance sampling” was the 
topic discussed by Professor Gayle W. McElrath from 
the University of Minnesota. A fine crowd was on hand 


The joint dinner meeting of the section 


MINNESOTA 
and the Minnesota Industrial Chemists 


Forum was held at the Curtis Hotel in Minneapolis on 
Jan. 17 and was a huge success. The social hour preced- 
ing the dinner got the two groups acquainted and after a 


fine dinner, Dr. Youden, who is a statistical consultant 
for the National Bureau of Standards in Washington, 
D. C., spoke on the subject “Getting the most out of 
your industrial experiments.” 

A lively discussion and question period followed his 
talk where many interesting points were covered 


MONTREAL At our regular meeting on Jan. 18 


which was attended by 54 members 
J. C. Lafforque of the Canadian General Electric Co 
delivered an address on “Master control system.” The 
subject matter was excellent and new and created con- 
siderable interest, as was evidenced by the long question 


period 


On Jan. 5 the section held its annual 
ladies program designed to appeal to 
the wives of section members as well as to their hus- 
bands. Twenty couples made an interesting tour of the 
main plart of the Berkshire Woolen Co., Pittsfield, in 
the afternoon. After dinner at the Stanley Club, a 
motion picture produced by J. C. Penney Stores, Inc., 
“Quality control in the merchandising field,” was shown 
This film, which gives a picture of certain quality 
problems faced by department stores, and some solutions 
which have been found, was enjoyed by all present 


PITTSFIELD 


The Ford-Mercury’s local Mercury divi- 
sion played host to 86 members of the 
local section and their guests for a long and most enjoy- 
able tour of their operation. The exotic color combina- 
tions of the new models created a potential market for 


ST. LOUIS 


many participating in the tour 

A training course in “Sampling by attributes and 
variables” is now in session and will continue through 
Apr. 13. Educational programs such as this one have 
and will continue to further the training of quality con- 
trol people in the St. Louis area to unmeasurable limits 


SCRANTON Our regular meeting was held on 
-WILKES-BARRE Jan. 18 at the Scranton YMCA 


with Commander R. E. Spreen 
U. S. Navy, as guest speaker. Commander Spreen is 
ussistant director of the quality control division of the 
Bureau of Ordnance. Under the division director, he is 
responsible for the quality of all material procured and 
stored by the Bureau of Ordnance 
He gave a 40 minutes talk on the “Bureau of Ordnance 
quality control system,” including organization proce- 
dures, relations with industry, present problems, and 
future trends. Following his talk was a 60 minute ques- 


tion and answer discussion 


SYRACUSE The Industrial Management Club of 


Auburn is sponsoring a course of 
study in “Applied techniques of elementary quality con- 
trol” in co-operation with the Syracuse section and the 


Adult Education Group of Auburn. The instructor 


Richard Holmes, is one of four instructors provided by 
the section to teach in the Syracuse area. Three phases 
of statistical quality control are being taught. They are 
basic, advanced, and special problems. Outside the city 
of Syracuse itself and Auburn, a course is being taught 
in the nearby town of Fulton. Other instructors are 
Frank Winne, Al Edgar, and Brad Vineall. There is a 
total of about 1000 participating in the program and it 
looks like it will be expanded even farther next year 
due to the diversity and growth of industry in the area 
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zie # 
He te 


Top row, left to right cuprite, zincblende, rutile, perovskite, tridymite Second 
ium dihydrogen phosphate, diamond, pyrites, arsenic Third row: caesium chloride, 


», copper, niccolite. Fourth row: spinel, graphite, beryllium, carbon dioxide, alpha-quartz. 


FROM ATOMS TO STARS 


Research at Bell Telephone Lab- Despite the diversity of their tal- the world’s finest telephone system 
oratories ranges from the ultimate ents, Bell Laboratories scientists and In doing s0, many have become lead 
structure of solids to the radio sig- engineers have much in common. A ers in their fields. Opportunities for 
nals from outer space. Radio inter- habit of teamwork channels these achievement await properly qualified 


ference research created the new talents into great communications scientists and engineers at Bell Tele 


science of radio astronomy ; research advances. These men have developed phone Laboratories. 
in solids prod iced the transistor and 
the Bell Solar Battery. 


Between atoms and stars lie great 


‘ 
> -+ 


areas of effort and achievement in , 
physics, electronics, metallurgy, : y ail 


chemistry and biology. Mechanical 


a 
! 


engineers visualize and design new 
. Models of the atomic patterns solids Directional antenna used by Karl G. Jansky 

devices. Mathematicians foreshadow - sas 
' cientist sualize in disce of llar radio signals at Bell 


1932 


new communications techniques. rlect rics ’ Telephone Laboratories ir 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH «+ LARGEST INDUSTRIAL LABORATORY IN THE UNITED STATE 
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1 WZ annual convention of 


THE AMERICAN SOCIETY FOR QUALITY CONTROL 


Montreal, Quebec, Canada June 6, 7, 8, 1956 


SCHEDULE OF EVENTS Friday, June 8, 1956 


Tuesday, June 5, 1956 8:30 : Registration—Lower floor. Le 
Palais du Commerce . 
Registration—Advance regis- 
trants may pick up their tickets 
and credentials on the Mezzanine 


of the Sheraton Mount Royal 9:30 am-12:00 noon Technica! Sessions 
Hotel (There is no luncheon scheduled for to 
lay 


am-5:00 pm Exhibits—Your last chance for a 
thorough review 


Convention closes 
Wednesday, June 6, 1956 
Registration—Lowe! floor, Le LADIES PROGRAM 
Palais du Commerce, 1650 Berri 
Street (10 minutes by taxi; spe- Ladies Headquarters during the entire Convention 
cial marked buses direct to Le Salon “B” on Mezzanine of Sheraton Mount Royal Hote! 
Palais du Commerce from Shera- 
ton Mount Royal and Laurentien 
Hotels) 


Wednesday, June 6, 1956 


9:00 Coffee Hour—Ladies Headquar- 


12:15 pm  Exhibits-——-Get in early, before the 
ters 


crowd 
12:30 pm-3:00 pm Luncheon and Fashion Show 
Place: Normandie Room—Shera 
Luncheon ton Mount Royal 
5:30 pm Exhibits—See the ones you ee ee pea 
missed trate “Women’s Fashions” 


1:30 pm Technical Sessions 9-00 


12 00 noon Techni al Sessions 


pm Social Evening — Champlair 
Annual Meeting ASQC—Mezza Room, Sheraton Mount Royal 
Not included in Ladies Registratior 


) ] . " . 
" » merce 
nine, La Palais du Commerce rickets may be secured separately 


Social Evening—Champlain 
Room Sheraton Mount Royal Thursday, June 7, 1956 
Hotel 
Coffee Hour Ladie Headquar- 
ters 
» 7. 195 
Tharedey, June 7, 1956 pm-3:00 pm Tour Steinberg’s Groceteria 
Warehouse and Food Prepara- 
tion Center 
Buses will be provided) 
OI 


Bus Tour—City of Montreal 


Registration—Lower floor, Le 
Palais du Commerce 


-12:15 pm Exhibits—All the latest things in 

the Quality Control Field 
Annual Banquet —Sheraton 
Mount Royal Ballroom 


Not included in Ladies Registration 
Tickets may be secured separately 


-12:00 noon Technical Sessions 
Lune heon 


-5:30 pm Exhibits—Be sure you have not 
overlooked any Friday, June 8, 1956 


-4:30 pm Technical Sessions 9:00 am Coffee Hour—Ladies Headqua: 


Annual Banquet--Sheraton ters 
; . (The rest of the day has been left open 
Mount Royal Hotel Ballroom for personal affairs, shopping. etc.) 
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WELCOME 


THE PARIS OF 


7 es, Montreal, the Paris of North America and 
Canada’s Convention City, will welcome you to 
your Tenth Annual Convention 
Plan to attend your Convention, to be held in Montreal 
June 6, 7, 8, 1956, and enjoy the attractions of this beau 
tiful city. Make this 
and bring along the rest of the family so they, too, may 
enjoy a holiday in Montreal. Here are five good reasons 
why it was decided to hold your Convention in 
Montreal and why you should plan to attend 


event part of your annual vacation 


The City 


Montreal is the metropolis of Canada; the island ji 
the home of one-tenth of Canada’s population. Founded 
in 1642 by Chomedey de Maisonneuve and called “Vill 
Marie,” Montreal today holds enchanting relics of the 
French regime Among these are Place d’Armes, 
Notre Dame Church, the St. Sulpice Seminary, the 
Chateau de Ramezay, and Notre Dame de Bonsecour: 
Outside the old area of “Ville Marie” towers beautiful 
Mount Royal, a mountain inside a city, which today 
looks down on the second largest French-speaking city 
in the world and a great industrial and commercial 
center. Eight hundred miles from the Atlantic rollers 
it is the second seaport of North America and the hub 
of the muti-million dollar St. Lawrence Seaway project 


Facilities 


Montreal's hotels are all closely adjacent; and are all 
located in the center of the gayety and activity of the 
night spots and eating places. In Montreal’s hotels 
you'll find the outstanding service, the courtesy, the 
hospitality, and comfort, as well as the friendly effi- 
ciency which have made them justly famous. Le Palais 
du Commerce, Convention Headquarters, is ideally 
located only 10 minutes from the hotels and offers al! 
modern convention facilities: Spacious meeting rooms: 
lounge areas, exhibits, and luncheons—all one one floo: 


under one roof 
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NORTH 


TO MONTREAL 


AMERICA 


Entertainment 


Montreal is called the Paris of North America. It is 
a center of entertainment and night life and a gourmet 
mecca for fine foods and rare wines. Throughout the 
City you will find hundreds of small, quaint restaurants 


el ng all ty f exotic dishes 


Beauty 


Towering over the City stands Mount Royal with its 
many parks and playgrounds. Montreal has 250 parks 
and public squares, covering 2850 acres. The largest are 
Mount Royal, a delightful wooded area on the slopes of 
the mountain, St. Helen’s Island in the middle of the 
St. Lawrence River, La Fontaine, and Maisonneuve 
The famou caleches of Montreal picturesque horse 
drawn cabs—can be seen everywhere showing the visit 


ing tourist the beauty spots of Canada’s metropolis 


Culture 


Montreal is the home of McGill University vorld 
famous school of medicine and engineering: also the 
Montréal Canada's largest French- 
Canadian center of culture Towering over Montreal's 
kyline is the great silver dome of St. Joseph's Oratory 
on the shoulder o! Mount Rov al To most of the 
2,000,000 worshippers a year who throng the approaches 
to the shrine, it is better known as Brother André's 


Université de 


Shrine, famous all the world over for its reports of 
miraculous cures of the sick and the afflicted who have 


prayed there 


These are but a few of the attractions and wonders of 
this great Canadian City. The Montreal Tourist and 
Convention Bureau has been set up specifically to 


answer any questions you may have about Montreal 


they would welcome a letter from you. Just write to 


The Montreal Tourist and Convention Bureau 
Suite M30 

Sheraton-Mount al Hotel 

MONTREAL, Can: 





TENNESSEE 
Memphis Subsection 


On Jan. 31 the section vis- 
ited the Memphis works of 
the International Harvester 
Co. Douglas W. Ferris, quality control engineer, and 
his staff were hosts. Mr. Ferris illustrated a talk on 
“Changing control chart data to dollar values” by pre- 
senting the control chart techniques used in the fabri- 
cating departments, the foundry, receiving inspection 
and service parts inspection. The meeting included a 


plant tour to show quality control in action 


Mi higan 


ibje ct of 


TOLEDO E Yehle University 
gave an excellent talk on the 

testing a curve for normalcy at the January meeting 

The talk was preceded by ar ed ication il session giver! 


by Merrit A. Gates of our sectior 


WESTERN The Jar 17 meeting wa 
MASSACHUSETTS held at the Sheraton-Kim 
ball Hotel in Springfield 
and was attended by 20 members and 15 guest: This 
was an open forum type meeting in which members 
presented case histories. J. Hinchen of Monsanto Chem 
ical talked on Rapid test for correlation:” H Susby 
of Ordnance Inspection presented a paper on “Process 
investigation in textile M. Blew of Strathmore Pape 
Raw materials testing in paper;” and C. Bauman of 
Monsanto Analysis of variation 
The intermediate course in statistical quality 
was completed on Jan. 25 after 15 sessions by 40 stu 
dents of which seven took the course for college credit 
This was a joint course in conjunction with the Massa 


chusetts University Extension 


WICHITA On Jan. 3 William Collins, plant man 

ager of Frontier Chemical Co ad 
dressed the section on Application of quality control 
in the chemical industry Approximately 100 members 


and guests were present at the dinner meeting 


WINNEBAGO No regular meeting was scheduled 
for the month of January due to 
road and weather conditions, but the officers and pro 
gram committee held a planning meeting to map out 
the program for the first half of 1956 
WORCESTER Charles A. Reed supervisor ol qual 
ity control, Telechron Dept. of G. E 
Co., Worcester, Mass., presented a talk on “A quality 
control technique for the establishment of finish specifi 
cations,” at a meeting held on Jan. 19. His talk was 


very interesting and was enjoyed by all present 


YOUNGSTOWN W. J. Masser, manager of qual 

ity control engineering at Gen 
eral Electric Co. in Schenectady, N. Y., presented a fine 
talk on 


His talk was well illustrated and was enjoyed by men 


Process capability study with a slide rule.’ 
from various industries. A special slide rule and form 
sheets were demonstrated to provide a simple and easy 
method to calculate standard deviations from frequency 
distributions 

Our educational chairman, Chester Smith, has just 
completed a ten week program on fundamentals of 
control chart techniques and sampling plan applications 
The success of this educational program was measured 
by the fact that 11 new members were obtained as a 
direct result of these trair ing sessions or a 25 


increase in membership 
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“, .. CAST THEIR SHADOWS BEFORE” 








ALBUQUERQUE The ction meeting planned fo: 
Apr. 2, 7:30 pm, Mitchel Hall 
University of New Mexico, will consist of both an edu- 
cational session and a general meeting. The speaker 
for the educational session will be D. W. Ballard, Sandia 
vho will discuss “The problem of the isolated 
Dr. Leslie W. Ball, technica f the United 
Electrodynamics Division if 1 Geophysical C: 
ll be the guest speaker | 
Ball topi will be In 
control.’ 


ALLENTOWN On Apr. 11 the regular meeting 
-BETHLEHEM be held at Walp’s Restaurant 

Allentown surt P. Seips Stude 
baker-Packard Corp., Detroit, will speak on qualit 
control at Studebaker-Packard 


BALTIMORE The section wil 
with the Institute 

gists at the Hotel Staffor« Dr. How 

of the Washington sectior V1 

BINGHAMTON On Ap Wilcox 

IBM Cor indicott, N. Y 

‘Vendor certificatior added attra 


tion, a tour will be made 


peak or 


plant 


BIRMINGHAM On Apr. 12 Dr. William Murray 

director of Southern Research In- 
stitute, will speak on the use of tatistical methods in 
research work. This well known privately endowed 
research organization is known throughout the South 


for its research on proble ms of Southern industry 


BUZZARDS BAY A. B. Mundel of 
Corp. in Elmsford 
cuss “Vendor-certification” at the next 


held on Apr. 10 


CENTRAL ILLINOIS 


The Central Illinois sectior 


is planning to hold a com- 
bined meeting with the Kankakee subsection and the 
participants in the Ninth Annual University of Illinoi 
short course on quality control by statistical method 
on Sat., Mar. 24 at the University of Illinois. Speakers 
to be heard at this meeting include: R. G. Fitzgibbons 
Bendix Aviation Corp.; H. E. Maxwell, Caterpillar Trac 
tor Co.: and Gayle W. McElrath Iniver y of Minne 


ota 


CHICAGO On Mar. 20 the Calumet sub-gro ip 


hold their fourth dinner meeting at the 

Cape Cod Inn, located at 137th and Burnham, in Burt 
ham, Ill, at 6:30 pm. The program chairman has an- 
nounced that the guest speakers will be William Travers 
project engineer of the Standard Oil Co. in Whiting, Ind 
and Robert E. Franks of the Inland Steel Co. East Chi 
cago Ind 

Mr. Travers will speak on “Applications of 
and Mr. Frank’s to 
be “Statistical quality control in a coke plant.” 

On Apr. 5 the section will hold the introdu 


distribution in an oil plant,” 


cational meeting at Navy Pier : 
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address group on “Refinements, improvement 


gadge -s Storer will discuss several relatively 


| y inspec tion procedure S as 


inde r new names T 


the calendar of those w 


mittee nairman 
he Allied Chemi 
a talk 


mtrol technique 


CINCINNATI Robert I. Ten: of the Wahl-Hen 
Institute is scheduled to speak 
cal quality control in beer manufacture’ 


Apr. 18 


CINCINNATI The roup will meet on Mar 
Hamilton Subsection 7 at 7:30 pm at the Fisher 

Adm. Bldg. Con 
ference Roon (jues peak will be Gordon Olson 
from the Ternstedt iv. of Ger al Motors, Columbus 
Ohio 


CLEVELAND 


te sponse to the 


office kn 
meeting 
will cor 
plant in 
“Incenti' 
Americar 
seca ist 
in “Fundamenta of quality control 
sented last fa was decided to repeat the same 
in March. C 


and Hotel C ter WI ) n F oO of the cla roo 


Kendel will again be the ins 


F. Taylor qual ty 
supervisor North 

about two statistical 

nerican to reduce the calcu 
oblems using frequency dis 
ontinually strived to simplify 
acceptance and ap 


levels of produc tior 


yn on “What's your quality 
at the Jeffery Mfg. Co 
vide a pane] of four 


that the audience 


CORNING 
-ELMIRA 


DANVILLE 
‘SUNBURY 
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Did you know that 


Leading farm machinery makers 
rely on this precision gage. 


Precision Internal 
Gage 
SIZES FROM 


¥," to 8” 
AND LARGER 


COMTO x PL UG with interchangeable expanding 


plugs fo gage simple or special bores from 1/8” to 8” dia. 
4 Investigate the gage used by the 


UNIQUE ADVANTAGES thousands in jet engine, guided 
missile farm machinery sutomo 

Positive gaging accuracy fract olers 

‘ , 





ransmission, household appli 
ance amd other volurn wecision 
plants. IT MAKES PRECISION 
GAGING EASY at machine 

at inspection bench for 
sclective assembly. No other like 
t nvestigate and see why 


COMTOR CO. 


80 Farwell St 
Waltham 54, 


Massachusetts 
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m- ve 


PRECISION 


DIAL INDICATORS 


THE MOST ACCURATE MADE 


Some time ago, we recognized the 
need for a dial indicator with 
So, using the 
finest tools, materials and workman 


greater accuracy 


ship that money could buy, we be- 


gan building the “Em-re.” 
See this new line 


of indicators 
in Booth 910 
ASTE SHOW 
CHICAGO 
March 19-25 


The result, a fully-jeweled, preci 
sion dial indicator that will consis 
tently (after millions of checking 
operations) give repected, accurate 
readings — surpassing A.G.D. tol 
erances. Furthermore, this is the 
only 1 % shockproof mechanism 
on the market Stocked in 24 
models having 6 ranges from 025° or 

to .250° with graduations in 00005 , Send today for 
0001 , 00025 , 0005 and O01. Bulletin 455-8 


a el 4 9 oe 


PLEASANT VALLEY, NEW YORK 





DAYTON The Apr. 12 meeting will feature a plant 
tour of the Standard Register Co. Har- 
old F. Ross, supervisor of quality control at Standard 
Register and an active member of the section, will be 
the host and guest speaker for the occasion 
DELAWARE The April meeting will be held at the 
Lord De La Warr Hotel on Apr. 5 and 
will feature a talk by D. L. Lobsinger, superintendent 
of quality control, United Air Lines, Inc., Denver, Colo., 
on “SQC applied to administrative areas.” The educa- 
tional clinic preceding this meeting will be on the 
subject of “Control charts for attributes.” 


ERIE On Apr. 6 we are holding a joint meeting with 

the Cleveland section. This will consist of a 
tour of Industrial Rayon, a dinner at Hellriegel’s famous 
restaurant, and a panel concerning “Incentives and 
quality control” under Wayne Biklen of American 
Safety Razor Co. Dave Ferrell is working on Erie’s end 
and is cooperating with Cleveland's Wendell Abbott 
GEORGIA “Purchaser-vendor relations in quality 
control” will be presented by H. B 
Townsend, director of quality control, Scripto, Inc., 
Atlanta, at the regular monthly meeting of the Atlanta 
group to be held Tuesday, Mar. 27, at 7:45 pm in Room 
1833 of the Hurt Building. At this meeting, the annual 
election of officers will be held 


INDIANAPOLIS On Mar. 20 Dr. E. P. King, re- 

search statistician, Eli Lilly, will 
present a timely subject at the afternoon session. Frank 
Caplan, Jr., supervisor of quality engineering, G. E. Co., 
Cincinnati, Ohio, will talk on “Quality control at Gen- 
eral Electric Co.” during the evening program 














ELLIOTT SERVICE COMPANY 
Mount Vernon, New York 


KANSAS CITY The April meeting will be held 

at the Blue Hills Restaurant on 
Wednesday, the 11. James M. Barrabee, general fore- 
man, International Harvester Co., Milwaukee, Wis., will 
present to the members the subject “General aspects of 
quality control in the Harvester Co.” 


MICHIGAN “What makes a quality control program 
successful?” will be the subject of a 
meeting to be held Apr. 4 at the Michigan State Uni- 
versity. The speaker for the evening is Kermit C 
Brown, superintendent of the QC department fo: 
American Seating Co., Grand Rapids. This program is 
being sponsored by the Wolverine Subsection 

On Apr. 20 at the Rackham Building in Ann Arbo: 
Robert D. Muir’s subject will be “Lot plot in a job shop.’ 
Mr. Muir is chief inspector for Lundberg Screw Prod 
ucts Co 


MILWAUKEE “Processes and procedures for an 
incoming inspection system” will be 
presented by J. E. Gottschall of Zenith Radio Corp. at 
the Apr. 16 meeting. Whether yours is a small or large 
company, this program will be of real value to you 


Come one; come all 


MINNESOTA The section will hold its March meet- 
ing on the 19 at the University of 
Minnesota. The speaker will be Harmon Bayer, the 
well known quality control consultant from Detroit, 
Mich., whose subject will be “Selling quality contro! to 
management.” With the rapid expansion of quality con- 
trol techniques in this area, the subject should be of 
great interest to the management of these new indus 


tries 


Your Round-the-Clock Salesman 


Selling” Everyone on 


Your QUALITY CONTROL 
PROGRAM 


Through Q-C Posters 
and News Photos 

in a handsome 

steel board. 


MAIL 
TODAY! 


ELLIOTT SERVICE COMPANY 


Department 63, Mount Vernon, N. Y 

Please send me, without obligation, your free folder 
with samples of colorful Quality-Cost Posters to 
gether with details about units of Departmental Q-C 
Service 


Name 
Firm 


Address 


City Zone State 
‘ 
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The regular monthly meeting will be 
held on Mar. 21 with E. E. Schiesel of 
the Mattatuck Mfg. Co., Waterbury, Conn., delivering an 
address on “Engineering the product into SQC.” With 


this topic and the speaker as well recommended as he 


MONTREAL 


is, there should be a good turn out 


MUNCIE J. Y. McClure, manager of quality con- 

trol, Convair Division of General Dynam- 
ics Corp., Fort Worth, Texas, will speak before the 
section on Ap! 19. His subject will be ‘Quality control 


as a tool of management 


NORTHEASTERN The regular meeting will be held 
INDIANA Apr. 12, 8 pm, at the Chamber of 

Commerce, Fort Wayne. The edu 
cational period will feature R. N. Snyder on the moving 
range of two. The guest speaker will be announced at 


a later date 


PHILADELPHIA E. C. Harrington, Jr., Monsanto 

Chemical Corp., will discuss “New 
experimental designs in repose surface experimentation 
at the Apr. 20 meeting. This topic will show how to 
reduce cost of experiments using the technique instead 
of more costly factorial designs. The meeting will be at 
8 pm at Franklin Institute 


PITTSFIELD On Apr. 5 the section will hold its 

regular monthly dinner meeting at the 
Stanley Club in Pittsfield. Charles A. Reed of the 
Telechron Division of the General Electric Co. in Ash- 
land, Mass., will address the group on the subject of 
“Visual inspection procedures.” 


RHODE ISLAND The section is sponsoring a big 
drive to beat all previous attend- 
ance records for the March meeting when Dorian 
Shainin, vice president of the Society, will speak on 
“Controlling the quality of management decisions.” 
Plans are in the mill for several seminars to be spon- 
sored by the section during the months of March and 
April These seminars will be free to the publi 


SCRANTON 
-WILKES-BARRE 


All of our members are now look 
ing forward to the Mar. 21 meet- 
ing to be held in Scranton. The 
speaker will be E. B. Ferrell of the Bell Telephone Lab, 
whose topic will be “New methods in the use of con- 


trol charts.” 


SOUTHERN Apr 11 is the night that the sec- 
CONNECTICUT tion is looking forward to—our 

own E. E. Schiesel, technical di- 
rector, Mattatuck Mfg. Co., Waterbury, is to be the 
honored speaker. His subject will be “Statistical cost 
control.” Mr. Schiesel is a well-known expert in statis- 
tical applications and is to present a new statistical 
approach to the all important control of cost. The 
meeting is to be held at the Stratfield Hotei, Bridge- 
port. Dinner will be served at 6:30 pm with the 
meeting getting underway at 8 pm 


SOUTH TEXAS 


At the Apr ll meeting the section 
will hear about some “New meth 
ods of variance analysis of production data.” A. P 
Woods of Armco Steel Corp., Middletown, Ohio will 
deliver the address and the topic is unusually timely 
for this section 

The training session, preceding the meeting, will be 
conducted by J. C. Dickson of the Humble Oil & Re 
fining Co. Joe’s subject will be “Inventory contro 
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MOISTURE 
CONTENT 


without involved 
computations! 


kiy and 
termine the 
content in any ma 
whether fibrous gran 
jlar liquid of LLL 
| with the DIRTERT 
rune TRLLER No 
ed computations 


killed help required! 


The No 6 Mowture elle sa dy ersatile unit, equipped with a 
thermostat having f 150 to 300 Ideal for drying an exceedingly 


wide range of samples. Drying tempera ontrolled within 7 degrees 


of the selected temperature. The Moiwture Teller may also be used as 


a drying oven f Dietert Moisture ‘Tellers is available for 


testing a lucding large bulky samples of wool, fibres, 


Control 


wanes « METERT ©o- Som 


9330 Reselawn, Detroit 4, Michigan 


MARK or Waly 
Y 


qe 


Canada’s Foremost 
Steel Producer 


acknowledges the 





considerable benefits 


derived from the activities of the 


AMERICAN SOCIETY FOR QUALITY CONTROL. 


Rigid control of quality has ever been 
a prime factor in the superiority of 


Stelco's steel and steel products 








THE 


STEEL COMPANY OF CANADA, 
LIMITED 





HAMILTON, Ontario 











SYRACUSE J. W. Sullivan of American Iron & Stee! 
Institute, New York, N. Y., will address 


> 
«lus 3 qapant eee = the Mar. 27 meeting. His subject will be “Applications 


of statistical techniques in the metallurgical field 


| TOLEDO In March trie section 
Now Offers Ottawa, Ohio to mak 
the Sylvania Electric Products plant 
duces television tubes ‘ 


MANAGEMENT ENGINEER Toledo dinner meeting 


The Management Engineering Section of du WESTERN On Ap 

Pont’s Engineering Service Division provides MASSACHUSETTS Sheraton 
consultation and technical assistance to other . 
company units on integrated dats processing, Dor on : Shainis 
business machine applications, w uk simpli- Bo ton will be the guest Spranc: M: 
fication, job and position evaluation, layout, a vice president of the society, will speak « 
and methods and measurement of clerical and “Use of statistics in establishing spec 
laboratory procedures and of materials han » 


dling WICHITA The Apr ll meeting will be high 


The successful applicant will be a graduate lighted by the DoAll Tool Company’s 


A Challenging Career for a 


industrial or mechanical engineer with 5 to program “Civilization through tooling.” This program 
10 years of diversified experience in several " . 
if the above fields. A working knowledge of 
MTM and of punched card or computer ap 
plication is desirable 


is well known throughout the industrial world and will 


no doubt attract quite a number of guests as well as 


section members 


You are invited to submit WORCESTER The meeting of the section to be ld 


7 
your detailed resume to on Api 12 will be ladies night. There 


Mr. J. C. Costello, Jr. will be a dinner followed by an entertainment progran 


Engineering Department 
YOUNGSTOWN On Apr 
control e oO c- 
bestos Corp., New Haven, Conn. will talk on “Quality 
control in electric wire and cable lanulacture This 
will be a dinner meeting and will be held in the Mural 


Room of the VFW in Youngstow: 





How to tell a “AS YE SOW...” 
Better Mouse Trap’ 











: from a 2 ALLENTOWN As the attendance figures for co 
Profit Trap -BETHLEHEM #1 and #2 indicate an ever increa 


ing interest in qual ty control in the 


1 ! f 
ng tor- 


Allentown-Bethlehem area, the section is looking 
ward to an excellent turn o for the next 
starting Apr. 2. This will be course #7, “Qualit; 
for management personnel.” This is the first tin 
this course has been offered i: local 


NORTHEASTERN = Don Hensel, chairn 
INDIANA nual all-day 


tee, announces 


Count BOTH and 1,001 for the 10th conference to be held Thursda 
Other tems with the Chamber of Commerce, Fort Wayne 
Compactly set up on stands in tiers, will include well-known speakers | 


VARY-TALLY 2.2220" rrr =, of one of Fort Wayne's large: 


Multiple-Unit Reset Counter "2 mn wide ane wogie me” are assured that the following 
T . wy > us Ervin F Tavlor North Am« I 
now HICH prod Last Month or Yesterday 1e ling;” Dale Lobsings 

ucts, styles, sizes or flavors Traffic engineers, estima- rr no a ea oe wR 1 
are “hot” and WHICH are tors, laboratories, ware- ASQC looks at supervision; Harn 
dra ging their feet houses, offices, restaurants, control consultant of Detroit, Mic! 
co I'l Whether you are mail and phone order de- ment on a quality control progra: 
° —_w or mee partments, payroll people ) | 
chant, distributor or dealer and many others find keep- 

Vary-Tallies can tell you ing score is no chore abe QC SHORT COURSE 
gents How Many of Vary-Tally. What do you UNIV. OF ILLINOIS 

hat, Where and When want to count? Write for MAR. 19-29 
Now as against Last Year. news sheet and prices ; 


VEEDER-ROOT INC. & oun + ¢: o Haaead & Cnetn is to be held on the Urbana campus 
Hartford 2, Conn. a The techniques presented in tl 


Offices ond Agents in Principal Cities } t 
“THE NAME THAT COUNTS" for coordinating the efforts of 
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s to produce a quality product 
s been encouraging to note in 
increasing proport yn 
research, design, pur- 


well as fron inspection 


ly limited to 50 persons. This 

facilities and ample oppor 

f the class to make personal 

ynal staff. Registrations will 

eived. If an applicant finds 

» attend, his place may be taken by 
ame plant 

day, Mar. 24 and the 

at noon on Thursday 


SHORT COURSE A th 
HARVARD BUSINESS 303 ethod of experi 
SCHOOL MAY 21-23 mentation will be given at 


vard usiness School 
ponsored by the Chem- 
sit d for Quality 
Inst: on will be in charge of J. S. Hunter 
Ameri ya mid “ompany vho wrote doctoral 
thesis at N working directly 
1 varied and proht 
able « xpe! vit! n I tech: ique both at 
North Carolin: ‘ollege and with the Americar 
Cyanamid C 
Enrollment in tl course will be imited to 40. The 
fee for the cou vill be $100.00 including board and 
lodging at th arvard Business School. For furthe: 
informatio Maynard S. Renner; Dewey & Almy 
Chemical C« Division of W. R. Grace & Co.: 62 
Whittemore Avenue; Cambridge, Ma 


under G 


GRADUATE SUMMER SESSIONS The Univer- 
IN STATISTICS sity of Flor 
JUNE 11-JULY 20 ida, North 
Carolina State 
i Polytechnic Institute, and the Southern 
Board are jointly sponsoring a series 
el essions in statistics 
The third of these ummer sessions will be held at 
North Carolina State College, June 11-July 20. A se 
sion is scheduled to be held at Virginia Polytechnic 
Florida i: 


5 al d eacn 


Institute in 1957 and at the University 
1958. Eacl immer 
courseé Carrie DI 
graduate 

Courses fered th summer are: statistical 
methods I; statistical methods II (design of experi 
statistical theory I (probability and parent 
statistical theory II (sampling distribu 


tions and inference ) sample survey 


ments ) 
distribution) 
designs; advanced 
anal is Il advan 1 cal 1hu for statistics stochastic 
processes econometric methods and linear program- 
ming. Lectures on linear equations, (matrix algebra) 
and production functions will be given in the institut 
prograrn 

Inquiries should addr 1 to: Professor J. A 

gney; Department of Experimental Statistic North 

lina State Colle ge, Raleigh, North Carolina. 
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“DATAMATIC” WEIGHT 
CALCULATOR 


FOR 
WEIGHT 
CONTROL 
HELPS 
AT YOUR 
FILLERS 


PRODUCES 
- GRAPHS 
-LOT 
AVERAGES 
- TOTALS 
COUNTS, 


of overweights 
of underweights 
of units tested 


OR ADD 
THE NEW 


“CURVOMATIC’ 
ATTACHMENT 


TO PRODUCE 
END FIGURES 
OF YOUR 
FREQUENCY 
CURVES 


DESIRABLE 
CELLS 
ARRANGED 


Combined they 
produce helps 
at both the 
Filler Machine 
and with Sta- 
tistical figures 


Ml 


other additions 


NEW CASE REJECTION UNIT 
20 per min. Cost under $1,000.00 


NEW VACUUM VALVE ADJUST UNIT 


Vacuum automatically adjusted by the 
Datamatic Weights 








SEE THEM ALL AT THE PACKAGING SHOW 
BOOTH #1316 ATLANTIC CITY, WN. J. 


SCALE SPECIALTIES & SYSTEMS INC. 
ROSELAND, WW. J. 











PURDUE UNIVERSITY The tenth annual ad- 
ADVANCED COURSE vanced course in “Quality 
JUNE 12-22 control by 

methods” will be held 


June 12-22. The course is intended for those who have 


statistical 


already had an elementary course and wish to go on to 
more advanced techniques 

The course has been lengthened to ten days and the 
notes revised. The aim is to include much more analy- 
sis of variance and some design of experiments. Other 
topics include significance tests and estimation, accept- 
ance sampling by variables, sequential analysis, linear 
and multiple correlation, and tolerances for mating 
parts. This course is under the direction of Professor 
Irving W. Burr and will include on the instructional 
staff Professors Cecil C. Craig, Charles R. Hicks, Floyd 
A. Knowler, Edwin G. Olds, and Mason E. Wescott 

Further information may be obtained from Prof. Burr 
at Purdue University, Lafayette, Indiana 


The 1956 summer pro- 


SUMMER SESSIONS 
UNIV. OF CALIFORNIA gram in the department 
of statistics of the Uni- 
versity of California will consist of two sessions: June 
18-July 28 and July 30-September 8. The faculty of the 
summer sessions will include Professor D. R. Cox of the 
University of North Carolina, Professor Grace E. Bates 
of Mount Holyoke College, and Professor David Black- 
well and Mr. T. S. Ferguson of the department of sta- 
tistics of the University of California 

The program includes two of the usual undergraduate 
courses in each session, adapted primarily to meet the 
needs of students transferring from other centers who 
would like to undertake advanced study at the Univer- 
sity of California during the regular academic year 
Also a graduate seminar will be conducted by Prof 
Blackwell. This seminar will allow for individual con- 
sultation for students working toward higher degrees 

Additional information may be obtained by writing to 
Department of Statistics, University of California, Berk- 
eley 4 Calif 





MEMBERSHIP CORNER 











There are many who do not take advantage of the fact 
that it is to their interest to become Senior Members 
Actually becoming a Senior Member is a recognition by 
the Society that one has achieved professional compe- 
tence and prestige. It has been the desire of the leaders 
of the Society to promulgate this respect for the rank of 
Senior Member. In order to aid in this effort, may we 
ask the cooperation of all local nominating committees 
who work through the National Qualifications Com- 
mittee 

Dr. Paul S. Olmstead, chairman of the Qualifications 
and Examining Committee, suggests the following pro- 
cedure. On the assumption that each section has some 
members who have attained Senior Member grade, the 
Senior Members should be asked to send in nominations 
of members for Senior Member Grade. Then after con- 
sideration by the section examining committee, a letter 
might be written to each accepted nominee stating the 
fact that he has been nominated and if he will fill out 
the application, it will be processed by the local examin- 
ing committee 

Dr. Fred Leone, chairman of the Cleveland section, 
has sent in an excellent suggestion in the form of a letter 
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to be sent to such nominated personnel. We are in- 
debted to Dr. Leone for suggesting this article and in 
general bringing up this subject 


Dear 

You have been nominated by one of the Senior Mem- 
bers of the Cleveland section, ASQC, as a candidate fo 
Senior Membership. May we request that you apply for 
the rank of Senior Member. Our purpose is not to urge 
you to become a Senior Member if you do not have the 
qualifications; however, if you do ‘have the specific 
qualifications, it is to your best interest, and the interest 
of your corporation, to apply for a change to Senior 
Member 

According to our constitution, it is obvious that al- 
most any person who has, or whose company has ten 
dollars, can become a Member of the Society. To be- 
come a Member reflects no particular prestige on the 
individual, his company, nor the Society. To become a 
Senior Member an individual must have shown an un- 
common ability and must have gained a depth of ma- 
turity in his field. The ordinary man has no choice 
he must remain a Member. According to our Constitu- 
tion, the extraordinary man who has shown qualifica- 
tion for Senior Membership is one who, for example, 
has planned and taken responsibility for important en- 
gineering for inspection work in the quality control field 
for a period of five years. Half of this period can be in 
work of similar responsibility in an allied field. The 
Senior Member might be one who directs the efforts of 
the ordinary Member. 

Everyone cannot become a Senior Member. Those 
comparative few who can should certainly do so. Senior 
Membership signifies a professional status and profes- 
sional accomplishment as compared with the status of 
an ordinary Member of any organization. When an in- 
dividual is successful in a chosen field he should not 
hide his accomplishments and let others take the credit. 
It is not a matter of boasting to take credit for accom- 
plishment but, rather, a just recognition. Senior Mem- 
bership in a technical society of the status of the Ameri- 
can Society for Quality Control immediately indicates 
the caliber of the individual and, undoubtedly, points 
to the fact that he is recognized by his peers as a suc- 
cess in his profession. 

It is of definite value to an individual’s morale to 
accept a standing as Senior Member since this honor is 
bestowed only upon a comparative few. It is definitely 
of importance to his corporation that a man with the 
caliber to be a Senior Member should make this evident 
Not only in relationships in the company, but also with 
other companies, is it of value to know that particular 
individuals have, through their abilities, been recog- 
nized as men of high caliber in their profession. Almost 
all major industrial organizations in the United States 
recognize and take heed of the fact that a man has a 
status of a Senior Member instead of having simply a 
membership. 

In the community as a whole, the fact that one is a 
Member of a technical society implies little. Profes- 
sional prestige, however, is attached to the Senior Mem- 
ber. One excellent way to show that we do have the 
ability and responsibility in carrying out the many 
scientific efforts of our day is by taking advantage of the 
fact that we have the qualifications of a Senior Member 
and becoming one 

The cost differential between a Membership and a 
Senior Membership is less than the cost of a good din- 
ner, so this is no factor whatsoever. The main fact is 
are you but a routine Member from a qualification 
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standpoint, or are you really an able, professional man 
in the quality control field? If you really qualify as a 
Senior Member, become one 

An application form for transfer to the grade of Senior 
Member and an envelope, addressed to M: Paul 
Kuckuck, our secretary, are enclosed. Simply fill out 
the application form and send it with a check for $2.00 


to Paul, and he will take it from there 
Sincerely yours 


Fred C. Leone, Chairman 
Cleveland Section 
American Society for Quality Control 





SIGNIFICANT DIFFERENCES 











Bernard Sussman, a member of the Binghamton sec- 
tion, has recently transferred to a new position as man- 
ager of quality control at the General Electric Co.'s 
plant in Waynesboro, Va 


Upon his retirement from American Cast Iron Pipe 
Co. after a lifetime of valuable service, Dr. James T 
McKenzie, a member of the Birmingham section, known 
nationally as “Mr. Cast Iron” for his many contributions 
in pipe manufacture, will become associated with the 
Southern Research Institute. In his new capacity he will 
continue valuable investigations into problems, the 
solution of which will be aided by his long experience 


Ata recent meeting of the AIME in Chicago, Robert 
Franks of the Inland Steel Co. and a member of the 
Calumet sub-group of the Chicago section, addressed 
their membership on “Statistical quality control in the 
coke plant.” 


Gordon A. Olson past chairman of the Columbu 
section, has been promoted to assistant supervisor of 


quality standards of Ternstedt’s Columbus plant 


Ernest Beck, formerly assistant chief inspector of the 
Borg-Warner Corp Wooster, Ohio, has accepted the 
position of quality control engineer with the F. E 
Meyers & Brothers Pump Co., Ashland, Ohio. Mr. Beck 


is a member of the Columbus section 


E. B. Godsey, of the Corning Glass Works, Corning 
N. Y., has been promoted from quality control engineet 
in the technical products division to the staff quality 
control department. Mr. Godsey, a senior member of 
the Corning-Elmira section, will be in charge of incom- 
ing inspection of purchased materials 


Ye Olde Yearbook—The Milwaukee section’s Year 
book committee under the capable leadership ol 
Schoeninger of Globe-Union, Inc., has « ompleted 
chore. ASQC’s finest Yearbook has been sent on its way 
to the 3350 members who requested it. We owe the ten 
man committee a vote of thanks for giving a helping 
hand with its publication. After five months of sorting 
proof reading, stuffing and stamping, this committee has 
much to show for its efforts: these half blind, sticky 
tongued, fellow members are the proud possessors of a 


bumper crop of hangnails. It’s great boys: thanks! 
Top quality for the new national ASQC office—by this 


we mean, Jean Truettner, the “our gal Friday” for the 
A. O. Smith Corp. quality control staff, has joined the 
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RCA Electronic 
Metal Detector 


Best way to be sure that your product 
is free from tramp metal contamina- 
tion! No matter how deeply hidden 


) from view, bits of tin, aluminum, 

lead, brass, steel, can be found by 
the RCA Metal Detector at convey 
or speeds up to 250 feet per min 


Here is positive protection that is completely automatic 
for detecting both minute and large pieces of metal 

adjustable sensitivity to fit conditions, Easily pee 
by regular factory personnel, the Detector can be used 
to shut down a conveyor, or to divert contaminated 
items from your line. Once installed in your plant, it 


will pay for itself in many ways 


The installation and service facilities of the RCA Service 
Company are available Send coupon for information 


RCA the world’s best name for QUALITY 


4p, RADIO CORPORA TION 
Sw of AMERICA 


CAMDEN, WN. J. 


in Canada: RCA VICTOR Company Limited, Montreal 


RADIO CORPORATION of AMERICA 
Dept. C-285, Building 15-1, Camden, N. J 


Please send me information on the RCA Electronic Metal 


Detector for food applications 


NAME 


ADORPESS 





national office staff. The staff at A. O. Smith had a fare- Committee (Fairfield County Area). The obje« 
well luncheon for Jeanie on Jan, 28 at which time she this joint committee is to promote a closer society 
was presented a “good luck” desk clock to adorn her relationship, provide a forum for representativ 
new desk. Jean has always given generously of her time member organizations, and consider matters 
and talents in Milwaukee section activities and is cur- tual interest. All societies in the Fai 
rently one of its directors All of us in the section wish organized for furthering the inte: 
her the best of luck and we are « xpecting great things technical development and the 
of her in the new position membership on the joint com: 
tives from the section are Edwar 
The Philadelphia section is active in QC work. At- control engineer, Metalix Mfg. C 
testing to this, our Leo Jacobson and C. Ryerson pre- liam Adams, supervisor of quality 
sented papers at the 2nd Annual Symposium on reli- tric Co., Bridgeport 
ability of quality control. C. Ryerson was selected 
program chairman and Dick Jacobs publicity chairman Members interested in textile applic 
for the 3rd Symposium to be held in Washington, D. C methods may not all be awar 
Jan. 14-15, 1957 on the statistical and management 
control which have appeared over the | 
The response to the Philadelphia section's wage sur- 15 issues of Modern Textiles Magazine 
vey announcement in the January issue of IQC was available in reprint form in two sepa 
overwhelming. Another 1000 copies of the survey have Quality control through tatistical methods” and 
had to be printed. Those still wanting a copy may con- Modern mill controls,” direct from the magazine, 303 
tact the author, R. M. Jacobs, Building 13-2, RCA Fifth Avenue, New York 16, N. Y. An additional series 
Camden, N. J of articles is appearing during 1956, ir 
reader request, covering the details 
George Soyka, former publicity chairman and active applicable to each individual proces 
member of the Pittsfield section, has resigned his posi- cotton, woolen and worsted, and synthetic spinning 
tion as technical director of Byron Weston Co., Dalton weaving. The author, Norbert L. Enric} las assisted iu 
Mass to accept a new post with John W. Bolton & Sons the installation of statistical] q iality con in over 60 
Inc., Lawrence, Mass mills in the last eight years and is research statistician 
for the Institute of Textile Technolog 
Wm. H. Von Meyer, St. Louis section secretary, has 
been promoted to director of research for Barry-Weh- Winston Dalleck, senior member of the Chi 
miller Machinery Co. Our congratulations to you Bill tion, has been promoted to the position of superintend- 
on this new assignment ent of quality control and applied tatisti i the 
recently « reated operations research and ap} lied science 
The Southern Connecticut section has become a mem- division at the Chicago headquarters of United Air 
ber of the Engineering and Technical Society Joint Lines 





Whal's New? ROY A. WYLIE, Editor 


When inquiring about “What's New?” items please mention INDUSTRIAL QUALITY CONTROI 


KP National Sales, 1036 Terrace point tools, both carbide and high to eliminats accu il 
Street, Muskegon, Mich., are mar speed. The instrument will check Right or left hand tool 
keting the Precision Quick-Check angle of the cutting edge as well as checked equally 

Angle Finder, a new idea in a top rake and side clearance angles subject to con 
protractor for fast checking of single It is self-aligning and will accurately bide tipped 
check and project any angle as fast * 

as the tool can be moved from one The Denominator Co., Inc., 251 
angle to another. No setting is re- Broadway, Ne fork 7, N. Y., a 
quired between tools or for different nounce the availability of the DE 
size tools thus allowing the use of NOMINATOR nit fo he rap 
the instrument by more than one processing of inspe« Tl 
operator without interference. Tools DENOMINATOR 

up to 2% inches high can be sible a running tz 

checked for cutting angle while tools results at final inspection o1 

up to 1% inches high can be checked group of in-process inspection 

for clearance angle. Top rakes may tions. Without waiting for peri 

be checked on any angle from the test reports, superviso can com 
cutting edge. All checking is done pare readings on the DENOMINA 
using only one side of the tool shank TOR and make production adjust 
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EXIDE-MANCHEX BATTERIES 


Emergency power source for generating and substations 


SWITCHGEAR BATTERY 


a 


’ with 


MARCH 


fe 
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In ordinary batteries, the 
active material clings t 
the vertical surfaces of the 
positive plate 
fighting the force 


ity and turbulence 





loosen its grip and down 


it comes. And there goes battery lift 


Not so with Exide-Manchex Batterie 
Active material is built up between the 
spiral layers of these unique lead button 
that act like tiny shelves. There it rest 
supported against gravity and electrolyte 
turbulence. And there it stays for years 


and years and yea! 


This simple design principle is one of 
the several tangible reasons for the long, 
useful life of Exide-Manchex Batters 


Used in a wide variety of floating service 


applications, these batteries have earned 
a reputation for long, dependable service 
unsurpassed in the entire world, And 
this method of construction ts available 
only in Exide-Manchex Batteries 


When you order batteries for applica- 
tions where you need dependable per- 
formance and long, useful life, or when 

1 buy equipment using this kind of 
battery, be sure to specify Exide- 
Manchex Batteries. Exide Industrial 
Division, The Electric Storage Battery 
Company, Philadelphia 2, Pennsylvania 


x10¢ 
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Bausch & Lomb 


BENCH COMPARATOR 
*765 


So easy, inexperienced help become 


SKILLED INSPECTORS 


in a single afternoon! 


bg Speed production of precision parts with this simple, 
time-saving optical inspection tool. No complex set- 
V/ ups, no holding fixtures needed for most work. With 
se exclusive under-stage illumination you simply lay 
work on table—see accurately magnified si'houette 

© at comfortable eye level. Performs equivalent of 
several different mechanical inspections in one quick, 

easy visual check. Instantly reveals costly production 


errors. Reads to .0001” with optional micrometer stage. 


SEE FOR YOURSELF IN 
ON-THE-JOB DEMONSTRATION! 


For full information and obligation-free demonstration, call 
your local Do-ALL Sales Service Store, or write: The Do- 


ALL Company, 254 N. Laurel, Des Plaines, Illinois. . . exclu- 
sive sales and distribution agents. 


BAUSCH 6&6 LOMB ! 


INSTRUMENTS 











Visit Bausch & Lomb Booth 1032, Tool Engineers Show, Chicago, March 19-23 
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ments as necessary. With a totalizer 
unit easy computation of variances 
in terms of percentages is possible 
In other applications, summary of 
inspection results as shown on large 
numbers of inspection reports, can 
be made quickly. The DENOMINA- 
TOR is especially useful in tallying 
visual inspection results. Number: 
and nature of slight defects or flaws 
in finished products is an important 
element in grading. Whide there may 
be no complete “rejects,” there is 
often a final inspection to determine 
degree of perfection or down-grad- 
ing of inferior products. DENOMI- 
NATOR units provide the tally of 
defects necessary for proper grading 
A few of the products which lend 
themselves to this type of inspection 
are packaged foods, flowers and 
citrus fruits, textiles, TV tubes, ho- 
siery, lumber, automobiles, fiber- 


glass, etc 


a 


yy 
ya 


~ 


A new 35mm Motion Analyzer has 
been introduced by Vanguard In- 
strument Corp., 184 Casper St., 
Valley Stream, N. Y. The unit is 
particularly suited to research and 
development activities using 35mm 
cameras. The projector is used to 
measure linear motion versus time 
interval. For angular measurements, 
a circular rotatable screen with a 
graduated circle is supplied as op- 
tional equipment. No special skill 
is required to operate the M-35, nor 
is a darkroom required. Velocities 
accelerations, deflections and stresses 
can be determined from filmed im- 
age at the engineer's desk. The 
M-35 produces an image 0.750 x 
0.980 inches at the standard 5X mag- 
nification, and accommodates up to 
400 feet of film. Adaptable to either 
high or low speed motion picture 
analysis, the Vanguard M-35 also 
features a frame counter which adds 
or subtracts, frame registration pins 
to position each frame, film transport 
which operates forward or reverse 
by power or manually. The projec- 
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tion head may be rotated 180 degrees 
to align angular motions on film with 
either of two cross-hairs. Cross-hair 
positions may be read to an accuracy 
of 0.001 inches by dial adjustment 


x~* « * 


A new single purpose impact teste! 
designed to meet the specific needs 
of those interested in Charpy Impact 
Tests has 
Tinius Olsen Testing Machine Co., 
6012 Easton Road, Willow Grove, Pa 
The 120 ft.-lb. capacity Charpy Im- 
pact machine provides high testing 


been introduced by the 


government 
cold 
temperature testing of metals, plas- 
The 


and 


accuracy and meets all 


requirements for normal and 


tics and various other materials 


machine minimizes deflections 
transmitting 
the 


integral 


al iable s by 


directly to 


eliminates \ 
the 
heavy 

part of 


impact action 
base The Vise an 
the affords 
clearance lor broken 
while the striking bit permits mak 
ing Charpy 
number of part In op 


bas« maximum 


specimens 
Impact tests with a 
minimum 
centered in 
the teste 
latch 
hammer 


eration, a specimen is 


the base of 


operator, by moving a 


the vise at 
The 
lever 


releases the one piece 


and pendulum which swings down, 
strikes then 

through to a height dependent upon 
the absorbed in 
breaking men. An 


tor remains at point of absorbed 


specimen follows on 


amount of energy 
the spe indica- 
swing, the 
lifted into the 
the next test 


adjustments are 


energy On the return 
hammer is caught 
latch in 


UW hile all necessary 


position for 
made from the front cover and dial 
of the machine 

* * * 
Machines, Inc., 
Detroit 38 
Brinell 


with a paint spray 


Steel City Testing 
8817 Lyndon Avenue 
Mich.., have designed a new 
Hardness Teste 
The 


the 


attachment attachment syn- 


chronizes with testing cy¢« le of 


the machine that relative hard- 
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ness of parts is automatically indi- 
cated by a spot of paint. Sorting of 
pieces is in effect done by the ma- 
chine rather than by 
resulting in fatigue 
errors. The tester 
right into a roller conveyor supplied 
from the 


the operator 


and fewer 


less 
is designed to fit 
by the customer. Castings 
foundry are rough ground top and 
bottom to 
then 
roller 
The 
part by means of a stop located at 
the the rollers. He then 
manually depresses the cycle start 
button to the right of the load gauge 
the hydraulic cycle of the 
machine. As the Brinell ball de 
scends toward the casting, the roller 
the 
casting firmly seated on three hard- 


remove most of the scale 


rolled 


section ol 


into place on 
the Brinell 
lovates the 


and are 
the 
teste! operator 


rear of 


starting 


section drops down, leaving 
imme- 


The 


and, if 


ened anvils, one of which is 
diately the 
srinell impression is 


part is 


below penetrato: 
made 
irom 


the acceptable 


hardne ‘ a spot ol 


standpoint of 
automatically 


After 


paint is sprayed onto 


the casting pre determined 


relea ed 


load is 
retracts 
that 


the casting down the 


interval, the 
ball 


rollers lift up so 


penetrator and 


the oper: 
can roll 
veyor to the next operation 


end of 


sorted 


the conveyor, castings 
Those 
are sent to the heat treating cde part 
that are “OK” are 


lim 


that are not sprayed 


ment while thos« 


machining. Brinell 


ent on for 
the 


adjustable in accordance with the 


its on machine are completely 


ise! requirement 


* * * 


40-Foot Aluminum 
Extrusions 
Inspected Under 


L850-Ilb. 
internal 


How to inspect 40-foot, 
aluminum extrusions for 
defects prior to machining into heli 
copter blades ?— Piasecki Helicopter 
Corp., Morton, Pa., required an 
immediate answer to this problem 


The solution was provided by Sperry 
Product Commercial Testing 
e \f Danbury lab 
personnel and equipment 

were available, ine luding a 100-foot 
tank which would permit ultrasonic 
immersion inspection of the huge 


extrusion 


Sperry’ 


Actual inspection was done with a 
Sperry UW Reflectoscope and a PH 
Positioner. Mounted on an electri 
car which also carried the operator 
tni t i capable oft te 
peeds ranging from 2 feet to 32 
feet per minute 


init W 


ting at 


idual in 
requirements, consult 
Products Commercial Test 
e. Return coupon for full 


t meet your indi 


ormatior 


Send me Commercial Testing Service 
nformation 
« 


send me the Ultrasonic News Letter 


Send me Reflectoscope informatior 





The Ivy Co., Norwalk, Conn., has 


introduced a new fatigue testing 


machine with total force capacity of 


12,000 lbs It is a constant force 


machine designed for Multi-Range 
This is the latest of 
a standard line of similar machines 


fatigue testing 


ranging from 200 lbs 
Multi-Rangs 


th capacities 
to 120.000 Ibe The 


STOP PRODUCTION ERRORS 
with NEW Bausch & Lomb 
OPTICAL COMPARATOR 


Sold 
Exclusively 
by DeAlLl 


Finest 

Lowest 

Priced 
Quality Unit 
of its Kind 


Get the Facts Checks to “tenths” 


Anyone con 
operate it 


Con be used 
without 
fixtures 


The DeALl Company, Des Plaines 


feature provides two test stations 
one for high force and the other for 
The dual 


feature is achieved by using 


high amplitude operation 
range 
coiled 


a torque bar instead of 


springs. The torque bar not only 
provides for high amplitude but also 
permits use of the machine with 
heavy test pieces and fixtures. In 
addition the torque bar is immune 
attributed to 
At the high 
force station the maximum load is 
12,000 lbs. and the total availabl 
umplitude is % inches. The high 


te errors normally 


temperature changes 


amplitude station provides for Ms 
inches amplitude and a maximum 
force of 6,000 Ibs. Settings for both 
forces are cali- 


Stati 


static and dynami 


brated directly in pounds 
force is maintained constant by the 
IVY-PIC electronic controller. The 
table surface is 71 by 79 inches and 
is 37% inches high with five T-slots 
in each direction. The entire unit is 
seismically mounted 


~*~ * ® 


Davidson Mfg. Co., West Covina, 
Calif., have recently placed on the 
market an auto-collimator which is 
unaffected by 

The new Davidson instrument 


movement or mount- 
may be shifted and moved at will 
and needs no fixed base position 
to secure repeat and accurate read 
ings of the same or different sur- 
faces. It is designed for quick and 
continuous operation and require 
none of the control of temperature 
and movement usually necessary to 
auto-collimator accurate measure- 
The Model D-600 Compari- 


son Auto-collimator may be used a 


ments 


a separate testing instrument or may 
be built into another and more com 
ple x test fixture wherein flatness o1 
adjustment of optical elements may 
be instantly measured against pr« 
set optical reference flats. Several 
auto-collimators may thus be em 
ployed together to check an optical 
assembly with a number of flat sur- 
faces to be measured .almost simul 
Within the Davidson in- 
optical tipping 
plates et immediately behind the 


One of these plates 


taneously 
trument are two 


objective lens 


fixed in position, the other is 


linked to a calibrated nicromete! 


dial accurate to toth second of 


ar By means of these two optical 


plates or windows the differences in 
paralle lism of two surfaces may 
read. Monochromatic light pass 
reticle in 


through a scribed 


auto-collimator is projected agi 

a known fiat lace such as an 
optical flat F | against another 
ground and pol under 
test. The auto 


around until the in 


hifted 


turning beams from tl optical flat 
is seen through the stationary plate 
or vindov The surtace being tested 
is then plac in such 


to the optical ar nat the 


re ationship 
returning 
beam from 
through the 


plate im the 
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DoALL 20” MONOLIGHT 


lets you inspect flatness 
of large surface areas 
or groups 

of parts 


© Checks flotness 
in millioaths 


¢ 30° x 30 


work area 


© 20 feot-candle 
intensity 


~ peat 

Consult your yellow ath Ld, 
Directory for location of ~ 
nearest of the thirty-eight 
DeALL Sales-Service Stores 
thet stock complete metal 


Dt Me 


The DeALL Compony, Des Plaines 


“TORQUE WRENCH’ 
| 





the preferred on every job 


for time-saving accuracy and dependability 


Ames instruments have been making industrial 
measurement history for more than half a century. 
Extremely adaptable, they have solved hundreds of 
tough measuring jobs while providing unquestioned 
accuracy through many millions of cycles. Ames in- 
dicators and Lauges enjoy a reputavion as the finest you 
can buy. simply because we have a/ways employed 


expert craftsmen and the highest quality materials. 


4, hi We will gla lly make recomm«e ndations on your 


UPON REQUEST 
Formulas mcasurement problems Please send prints 


Applications P 
and specifications And ask for your free Copy 


Engineering Data 
Screw Torque Data of the Ames catalog. Booth 934 
ASTE Show 


Adapter Problems 
March 19-23 


General Principles ¢] 


; ; j j 
re nlatit in principal cities 


Py 2 MuelemnT ko Bo Cc. AM ES ee. 


2 Ames Street Waltham 54, Mast 
- 
MANUFACTURER OF MICROMETER DIAL GAUGES @ MICROMETER DIAL INDICATORS 
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result will be two separate images 
of the twin reticle lines as seen in 
By ma- 
nipulation of the micrometer dial, 


the eyepiece field-of-view 


the two pairs of reticle lines are 
brought into accurate interspersion 
and the difference in surface flatness 
between the test optical flat and the 


describing their revised line of high 
voltage a-c test sets. Included as 
standard are the series 500 Mobile 
type for field or plant use available 
in 3 KVA capacity and voltages up 
to 30 KV, series 570 semi-portable 
type for plant or laboratory also 
available up to 30 KV, and custom 


clusively by Metal & Thermit, the 
projectors are available in three 
sizes and offer a choice of radio- 
active isotopes of different intensity 
The bulletin explains how the port- 
ability, safety, versatility and econ- 
omy of the new gamma ray equip- 
ment expands the range of applica- 


units up to 150 KV and 25 KVA tions in which radiography may be 
easily read on external gages on the Metal & Thermit Corp., 100 East 
auto-collimator 42nd Street, New York 17, N. Y 
x has published Bulletin P-196 de- 

New Literature scribing the new Kel-Ray Projec- ton 7, N. J., 
Associated Research, Inc., 3758 tors for industrial radiography with 64-page catalog covering more than 
West Belmont Ave., Chicago 18, IIL, gamma rays. Manufactured by the 1,000 optical Included are 
Bulletin 5B M. W. Kellogg Co. and sold ex- 


work under inspection may then be 
used as a practical, economical tool 
for non-destructive testing 

Edmund Scientific Corp., Barring- 
have published a new 


items 
have made available many quality control tools, such as 
measuring magnifiers, microscopes, 
pocket comparators, and other opti- 
cal instruments. Also included are 
telescopes and accessories, lenses 
prisms, wedgers, hand spectroscopes 
reticles, mirrors, astronomical tele 
scopes, binoculars, photographi 
items 

The Johnson Gage Co., 534 Cot- 
tage Grove Road, Bloomfield, Conn 
have published a paper entitled “The 
Correlation between Screw Thread 
Standards and Systems 


was delivered to an In- 


Gaging 
This pape 
strumentation Clinic of the Hart- 
ford Chapter of the American So 
ciety for Quality Control in Novem 
ber 1955 by Mr. Clinton V. Johnson 
of the Johnson Gage Co. This pape! 


A dependable, LOW COST... 
Motorized Brinell Hardness Tester by 


DoALL ADJUSTABLE 
THREAD RING GAGES 


remain perfectly round through 


Steel City Testing Machines, Inc. 


@ Positive accuracy 

@ Finger-tip operation 
@ \" stroke 

ee Rea 


full range of adjustment and retain 
setting while 


in vse 


2'/2 to 12 times 


longer life— 


Now even the smollest shop can afford a 


over nity 4 


dependable and versatile Brinell Hoard 
new lester, Priced exceptionally low 
Model | is a motorized hydraulic machine less weight 
with which even on inexperienced operc 
tor can make tests in strict conformance than 


to A.5.1T.M. Stonderds 
conventional 


Plu ages, 
Engineered by Steel City, leader in the Also Thread q Gog 
field since 1914, the new tester is de gages Cylindrical Plug and 
signed for yeors of maintenance-free iia Gane, end 
operation. The % stroke permits succes 
ie Master Setting Discs 


ed 


sive fests without anvil readjustment Lood 
is applied by finger-tip pressure on 


operating handle 


¢ 
f 
‘ 
Ser 


MODEL i 

Vert eopening—% gage 
Throat depth —6 ‘ 
Bench spoce—9" « 25" 


Write fer full particulers tedey and name 
of nearest! sales representative —conven- 
lently leceted in your area 


Manufacturers of machines for testing physical properties of metals, including: 
" " = 
f i t : | , L 
Brinetl Hardness Ouctuity Tensile 


he 


6803 Lynden Ave. Detroit 38, Mich 





Hydrostatic Proving Instruments 
ond Special Testing Machines 





The DeALL Company, Des Piaines, Ii! 
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The problem was to check many small calculating 
machine parts averaging about 13 critical dimensions 
for each with shapes mostly complex. With carefully 
engineered mechanical gages, inspection time aver 
aged 50 seconds each. Optical gaging on a Kodak 
Contour Projector brought the average down to 12 


Inspection of incoming precision shafts took 10 to 15 minutes each by 
mechanical gaging—involved concentricity, diameters, shoulder loca 
tions, and other tough-to-measure dimensions to tolerances of 9002" 
Doing the work on a Kodak Contour Projector cut time to 2 to 3 minutes 


per shaft 


seconds 


Spacing the poralielism of ao special 
On a flexible rubber-like part, rejects ran as high as 


30%. By using a Kodak Contour Projector to measure 
the parts and then plotting results by statistical qual 
ity control methods, production changes were made 
that resulted in rejects dropping from 30% to less 
ments of parallelism to an accuracy than 4 of 1% Optical gaging eliminated distortion 
of the part while gaging, and proved 4 to 5 times 


tuning condenser for electronic test 
equipment had to be held to very 
close tolerances. “Use of the Kodak 
Contour Projector,” the company re 
ports, “permits economical measure 


impossible to obtain by other meth 
ods faster than usval methods 


One instrument inspects these varied parts 


Here is another economy optical gaging can 
provide: switching from one part to a second 
part requires only a change of chart and fix- 
ture. You still use the same basic instru- 
ment. And with a Kodak Contour Projec 
tor, the variety of parts you can check is 
almost without limit. Here’s why 

|. Capacity—Screen size on an optical 
comparator does not restrict the size of 
parts you can handle, for multiple-pos: 
tion fixtures allow the handling of parts 
What's 
the staging area—and 


larger than the screen itself 
important 1s 
Kodak's unique relay lens provides 
uniform ample clearance regardless of 
magnification. The distortion-free im 
age lets you measure anywhere on the 
viewing screen. The choice of lenses, of 
horizontal or vertical projection, and 
of surface or shadow illumination gives 
ou the greatest possible flexibility 
Kodak Contour 


2. Ease of operation 


Projectors are designed for maximum 
speed and minimum operator training 
The bright screen image reduces fa 
tigue, lets you use the instrument in 
normal room light. Images are erect 
and unreversed at all magnifications 
Finger-tip controls are within conven 
ient reach of the operator 
Optical stability—The adjustment-free 
optical elements on Kodak Contour 
Projectors eliminate the need for oper 
ator adjustments. Rigidly mounted 
lenses and mirrors maintain alignment 
Rugged construction 
withstands rough and heavy use 
Whether you are now using optical gag 
ing or just considering it, you should have a 
copy of the booklet, “Optical Gaging with 
Kodak Contour Projectors.”” It gives cor 
plete details on Kodak optical gaging equ); 
ment and how it can work for you. Write to 
Special Products Sales Division 


and position 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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Te see the latest develep- 
ments in optical gaging, visit 
Booth 917, ASTE Show, March 
19-24, Chicago 





ace the deve lopment of screw 


thread standards and their relation 


hip to the arious thread gaging 
tems now in use 
Morehouse Machine Co 

Market St York 


na p iblished a new catalog cov 


233 West 
Pennsylvania 
ering the line of certified proving 
A proving ring is a circle of 

teel, equipped with a mi 
meter crew and a highly sensi 


When the 


either » tensile on " 


‘ ibrating steel reed 
! is giver 
ompression load, its very minut 
leflections may be accurately meas 
ired. Certified proving rings meet 

Federal and ASTM specifications 
for calibrating materials-testing ma 
hines. In this bulletin various ap 
plications are pictured and details 
ire given of the ring dynamometer: 
ind weighing and calibration systen 
developed by the manufacturer to 
extend the field of proving-ring 
isefulnes 

Cenco News Chats” Number 81 
published by Central Scientific Co 
1700 Irving Park Road, Chicago, Ill 


ontains descriptions and photos ot 


new and redesigned instruments and 


apparatus for laboratory use includ 


ing a coulometric mercaptan titra 


tor vapor equivalent apparatus 


acuum pump, laboratory Geiger 


safety tube inserter and 
Also included in the 


features in 


countet 
many others 
booklet are scientifx 
cluding an article on Dr. Saul Dush 


man, late assistant director of Gen 


POSITIONS WANTED 
Address all replies to bor number references 
t« imerican Society for Quality Control 
Room 6197 Plankinton Bidg 161 W. Wiseon 
mn At Milwaukee, Wis 


Position wanted with company having 


in effective statistical quality contro 


department Fight years experience in 
the field 


inalysis of experiments and 


which includes design and 


tatistical 


quality control, Experienced in super 


vising professional, semi-professional 


Graduate work 
in mathematic and Please 
reply to Box 12J1 at the above addr« 


ind payroll personnel 


statistics 


POSITIONS AVAILABLE 


Address all replies to bor number references 
Am ‘ Society for Quality Control 
nkinton Sidg.. 141 W. Wiscor 

tukee, Wis 


CONTROL MANAGER 


electro 


QUALITY 
Midwest manufacturer of 
mechani devices requires @& manager 
who has had experience as chief in 
spector or assistant chief inspector 
Must have 
bac kground 


advance in very progressive company 


nechanical and electrical 
Excellent opportunity to 
Quality control manager will also di 
rect an inspection force of 75 people 
Large portion of units go into missiles 


sireraft, fire control systems and radar 


eral Electric's laboratory 
ind a pioneer 
Federa!] Products Corp 


street 


esearcn 
n vacuum technique 
1144 Eddy 
Providence 1, R. L, now has 
ready for distribution two new and 
catalogs describing the 
of Dial Indicators and 


mproved 
extensive line 
Dial Indicato 
day. This is the first time that sep 


Gages available to- 


urate catalogs for Dial Indicators 
and Dial Gages have been published 
by the company. The separation was 
nade in order to simplify selection 
of the proper gage from the ever in 

creasing number of styles and type 
of dial gages being used throughout 


ndu ty 


CORRECTION NOTICE 
A typographical error occurred on 
page 11 of Henry I. Matosoff's articl 
Corrective Action in a Quality Con 
trol Program which appeared ir 


first para 


our January issue The 

graph should have read 
*The data on the QDR 

with the QDR initiator 


and additions if necessary are made 


checked 


correction 


(pur ap logi 


OUR COVER 


The Shake pearean quotation used 
on this month's cover was suggested 
by Mr J O'Callaghan British 
American Oil Company, Ltd., Oper 
ations Control Department, Toronto 


(Ontario 


state educational background, experi 
requirement and 


12W1 


ence and salary 


resume to Box at the rbove 


vddre 


QUALITY CONTROL MANAGER 
CGireater New York Area 

‘ we established nationally x 
paper 
an exceptional 


nanufaecturer f carbor 


a man 

CONTROLS as well as CON 
ASSOCIATED WITH A COATING 
OPERATION USING HOT-METAL MA- 
rERIALS THE RIGHT MAN wi be 
jua'ified to pers © a group re yonsible 
on tatistica control plant nepectior 


tablishmer of iw material and prod 


acquainted wi 


ict specification = well as te 

cedure \ aintaining qualit 

REQUIRES. Technical educatior 
: Preferred 


‘ bmit resume 


! pro 


ab! her tr 


1) yenr Plea 


WESTON 


RICHARDSON AND 
ASSOCIATES 


iEMENT CONSULTANTS 


East 450) 


MANUFACTURER in 
Pennsylvania has staff opening 
Bac helor 


electrical 


DETONATOR 
Easter 
or a quality cor trol engineer 
equivalent in 


echanical, or industrial en 


leyree or 
hemica 


ineer : three year experience 


REPORT OF 
NOMINATING COMMITTEE 


Following are the candidates rec 
ommended by the Nominating Con 
mittee for election to the 


indicated 


For President 
Dale L 
United Airlines, lh 
Denver, Colorado 


For Vice Presidents 
Leon Bass 


Gene ral Electr c Com 


Lobsinge: 


Cincinnati, Ohio 

E. Fisher 

Bell Telephone Lab: 

Inc 

New York, New York 
Ellis R. Ott 

Rutgers University 

New Brunswick, Ne 
Ervin E. Schiesel 

Mattatuck Manufacturing C 

Waterbury, Connecticut 


For Executive Secretary 
Leslie S. Eichelberge: 
A. O. Smith Corporatior 
Milwaukee, Wisconsir 


Treasure 
McC! 


Each of the abov 


dates has indicated hi villing 
to arve if elected t } offices 


vhich he has been nominated 


and training in tatistical jyuality 
trol and tatistica! 


Bachelor degree in mathematics with a 


te« hnique 


physics or chemistry minor plus three 
years’ experience and training in sta 
tistical quality control and statistica 
techniques. Forward resumé with sa 
ary requirements to Production Contr 
Explosives Department 


Company W ilmingtor 


Manager 
Powder 


QUALITY CONTROL ENGINEER 


To assume administrative position i: 


Quality 


' , 
rentiy responsibie tor receiving na 


Control organization cur 
hining, sub-assembly and assembly 


operations. Some knowledge of ba 
Quality Control! 
Must be capal 


helping in the formulation and 


Statistical te 
niques required 
ninistration of all phases of quali 
contro! polict procedures 

management. Applicants should send 
j 


resume of education, experience and 


salary requirement 


The United 
Post Office 


Little Rock 


INDUSTRIAL QUALITY CONTROL 














QUALITY CONTROL 
ENGINEER 


Sandia Corporation, an AEC prime 
contractor working on the design and 
ent of nuciear weapons 

for expe- 

ontrol engineers 

aboratory staff in 

grou nave i 

¢ and challeng 

cluding l The 


umima 


and interpretation of sampling 
Conducting training pro- 

quality contro! tor inspec 
onme 4. The evaluation of 

n effectivenes and, 5. The 

n of the quality perlormance 
lier Located in met- 

lerq ue » lia cou 
‘ ewarding 

t 


position I tn } di and 


mountainou 


engineering 


experience 


ena your resume tl 
Staff Employment Section 564 
SANDIA CORPORATION 
Albuquerque, New Mexico 


Reliability 
Engineering 


MA RTIN Analytical 


position for individual 
with a minimum of 
five years in environ- 
mental or qualification 
testing. Electronics. 
physics or electrical 
engineering degree. 
Administrative and 
managerial potential. 


Contact 
Professional 


Employment 


MARTIN 


Baltimore 3, Maryland 





HERE’S HOW 


THE 





NEW BRITAIN MACHINE COMPANY 


AUTOMATION 
GAGING TO WORK 


yVelolil-loMcom- My |) me sieht liseiCialel | -\\ar-Chdelaal halon @ItT 1 


Boring Machine, Pratt & Whitney AUTOMATION 


GAGING provides in-process gaging plus 


mei) tefl! lol Mololshige| Milclae-lthiclasl tilethdclel ig 11 tallale 


« , : 
The results Far greater accuracy with a tolerance of 


000 constant 


} 


ana 


gh output machinir 


maintained in regular production. Very 
internal and external diameter 


y 
1 facing at a rate of 120 pieces per hour — because down 


time for checking parts and adjusting the machine is elimi 


nated. Lower production coat than} to fuliy automat 


operation and fewer reject 


Yo 


i've heard about Automation THIS IS IT 


practical and ready to go to wo for you right 


wr 


y . PRATT & WHITNEY COMPANY | 


BRANCH OFFICES AND STOCK 
CINCINNATI + CLEVELAND + DALLAS Southwest 


Co 
To« 


ite West Hartford, outlining your productior 
d let PAW Automation Gaging Engineers he 


¢ accurately, more profitably 


- 


INCORPORATED 


BIRMINGHAM’ + BOSTON + CHICAGO 
Industrial Seales 

DETROIT + LOS ANGELES + HOUSTON Tri-lex Machine and 
Co * NEW YORK + PHILADELPHIA + PITTSBURGH + ROCHESTER 


SAN FRANCISCO «+ ST. LOUIS + EXPORT DEPT., WEST HARTFORD 


. 
orric® ONLY 





for position 


ui 


Quality 
Control 


Engineers 


SOUTHERN CALIFORNIA 


HUGHES, one of the nation’s leaders in the development 
md manufacture of advanced electronics systems and 
component has new openings in the Quality Engineering 


Department for Lagimeers caperieonmed in the following fields 


STAFF ENGINEER 


lo correlate factory test with results in the field, analyze 
complete systems im terms of component quality requirements, 
develop and metall advanced techniques for 


manufacturmg and supplhers operation 


INSPECTION ENGINEER 


lo evaluate present inspection techniques employed in 
such areas as Machine Shop, Mechanical and Electrical 
Assembly, KMeceiving Inspection and the Processing 
Departments. Must evaluate Production Planning, operation 


call-outs, and assign classification of defects to each operation 


THEST FACILITIES ENGINEER 


io analyze, plan and review design of quality control test 
equipment and test methods t omply with advanced 


electrom und electromechanical specifications 


round, atid atta 


al advancement 


hor further detatl you are invited to send your resume dir tfo 
MR. HOWARD A. GRIFFIN 


ut the addr Preto 


Fiughes 


lBSeao W =. Jefferson Bivcd 


[ Angels 





CONSULTING SERVICES 


Responsibility of the American Society 


for Quality Control, Inc., for Consulting 


| Services advertising is limited to cer- 


tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re 
quirements for the several grades of 
membership are set forth in the Con 


stitution of the Society 





Consulting Services in Quality Control 


RALPH E. WAREHAM 


Fellow. ASO 





122 Orchard Ridge Telephone 
| Chappequa, New Yor Chappeque 1.0715 





Quality Control Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building Telephone 
Detroit 26, Michigan WOodward 5.37% 








OC Planning Detect Preventior 


LEONARD A. SEDER 
FELLOW, ASQC 


267 HAWTHORNE ST 
MALDEN, MASS 
MAlden 4.5446 


Organizing for Quality Training 








Mechanical Management Electronic 
Process Cesign Quality Centro! 
Investigations Apprarsals Reports 


JOHN |. THOMPSON & COMPANY 
ENGINEERS 


921 17th St. NW, Washington 6, 0.C 
O. F. Keeler, Jr, Vice-President 
Senior Member ASQC 
Laboratory Division: Bellefonte, Pa 











Statistical 
Bernard Hecht | *-."" 


QUALITY Inspection 
CONTROL SPECIALIST Surveys 
Senior Founding Member ASSOC . 
Mew Eastern Office « Suite 245 Serving 
2480 16th Street WOW Indvetry 
Wethington 9, OC. AD 446711 @n Gen and 
Western Office 
$410 Wilshire Boulevard Wee Cons 
t A 3, Cotit., WE 68-0121 Aree 











Wha nagemenl | 9 


POUNDED IN 1941 


References and Literature on Request 
Senior Partner 699 Rose Ave 

W. E. JONES Des PLaines, IL 
Fellow, ASQC Vanderbilt 46533 








It Pays to Purchase 
Quality-Controlled Products 
from IQC Advertisers 


When Replying to Ads 
Please Mention 1QC 
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THIS 


| ULTRAS DIC CURTISS-WRIGHT 
DETECTIVE as 
“Sounds Out?’ \ test EQuipMeNT 
F laws | In Metals Speeds Precision Inspection 


in Wide Range of Industries 


Curtiss-Wright Non-Destructive Test Equipment uses 
“ultrasound high frequency mechanical vibrations 

for precision production-quantity inspection of forg 
ings, rolled plate, welded tubing, extrusions and other 
metal products 


A “search crystal’’ immersed in water is electrically 


Cx ited to produce S¢ veral muillios cycle per second 
Ihe resultant vibration passed through the liquid 
readily penetrates metals then bounces back from 


the front or rear surface of, or from interior flaws in 
the material. The flaws are translated into “pip 
visible readings on the cathode ray tube of the Curts 
Wright Immerscoy Ihe Immerscope, most important 
has a built-in 
varning 
ent. Scanning 
ctional view ind a Flaw 
i permanent record of all daia 
are important accessories for complete automation in 


quality control 
Curtiss-Wright Ultrasonic Test Systems, and other 


important developments in ultrasonn ire serving 
many of the nation’s leading industries. Complete in 
formation and yinecring istance available on 


request 





ENGINEERS * TECHNICIANS © SCIENTISTS 
Curtiss-Wright has permanent career positions open for INDUSTRIAL AND SCIENTIFIC PRODUCTS DIVISION 


specialists in advanced engines and propellers, metallurgy, 

electronics, nucleonics, ultrasonics, plastics and chemis- 

try. New 85-square-mile Research and Development Cen- 

ter at Quehanna, Pennsylvania and expanded divisional © 
engineering programs are creating opportunities for more 


engineers, technicians and scientists in both aviation and 

diversified industrial projects. . . . Write to: Engineering CORPORATION + CALDWELL, W 
Placement Department, Curtiss-Wright Corporation, 
Wood-Ridge, New Jersey. 














A LIFETIME DIAL INDICATOR 


At the ASTE Show (Booth 496) 


Federal introduces for the first time, at the Show, these 
instruments which offer new advantages in gaging. We 


suggest you investigate them for use in your plant. 


with the maintenance-free 
“HH” Movement 


Rugged — Shockproot — withstands impact 
without damage. No cushion movement re- 
quired. All gears, racks, and pinions precision 
hardened — friction reduced 16% to 25%, 
depending upon magnification ... a new high 
in sensitivity. Calibrated accuracy greatly im- 
proved. Off-white dials and fine line graduations 
facilitate readings. Available in four sizes 


Enthusiastically received in shop tests 


; @ New Machine Tool Gage—the DISTOMETER 


illustrated with tai! stock backed of 
A long range indicating device for accurately 
determining tool position with relation to a prede 
termined reference. It indicates to the operator 
within .0025" ) when the cutting tool has covered 
the required distance on the workpiece. Provides 
much-needed machine control for repeat opera 
tions, when roughing down to size, particularly 
where the tool travel is long. Can be readily located 
on any machine tool carriage regardless of table 
travel. It eliminates scrap, increases machine pro 


ductivity and maintains dimensional quality 


We will be glad to tell you more. Write today. 


FEDERAL PRODUCTS CORPORATION 
6153 Eddy Street ° Providence 1, R. I. 


Ask ‘ EDERAL tir it 


FOR RECOMMENDATIONS IN MODERN GAGES 
Dial !ndicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 





HIIM WOE NAY 


43 iSula mw CIC 
Sa TisOudian 


Aina 





